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So many variables influence every t 
thickener installation that the 
manufacturer’s experience is 
















*. recognized as a critical factor : “~  s oe | 
q.8 yee A athe ranges wer ee il nae sgt 
That’s why the broad Ee ene og ee pe & 
i experience that guides _ eee 


Eimco engineers in making < ap! 
equipment recommenda- Sad 
tions has become such 

—... an important consider- fi 

ation for processing 

men __ specifying 
sedimentation 
equipment. 





















































































































































































































































































































































































An example of how Eimco helps chemical Also at Kermac — two Eimco-Process 
processors find practical solutions to prob- 60-ft diameter Reactor-Clarifier units, for 
lems in liquid-solids separation are six removing slimes from thickener overflow, 
120-ft diameter Eimco-Process_thick- and three Eimco yellow cake filters. 
eners at Kermac Nuclear Fuels Corpo- Eimco’s engineers worked with Ker- 
ration, Grants, New Mexico. mac and Stearns - Roger engineers 
To cope with corrosion, a rubber on equipment design. 
coating was bonded to all The Eimco representative near you 
wetted mechanism parts in Eimco will be glad to help you find cost- 
shops. Built with Thixo arm lowering solutions to problems 
construction, only blades sus- you may have in clarification 
pended below the structural ... thickening . . . filtration. 
members move through the Contact him, or write to- 
heaviest settled solids. day to The Eimco Corpo- 

Motorized lifting devices ration, Box 300, Salt ~ 
raise or lower raking Lake City 10, Utah for i 
arms to adjust for Thickeners Bulletin | up 
torque loading. PE-1004. ni: 
Or 
See — EIMCO Exhibit Booth 80 1 cou 
National Exposition of Chemical Industries mis 
Coliseum e@ New York e Nov. 27 — Dec. 1 the 
| Th 
resi 
I 
' mei 
. | rub 
il ul Ee 
} rub 
Stearns—Roger Consultants, Denver, Colo. strc 
Thixo and Reactor-Clarifier are trademarks of The Eimco Corporation. i bec 
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Rocks brewed in acid 
build bumper crops 


IX big tanks at this plant, hot acid 
dissolves phosphate from ground- 
up rock, much like hot coffee dissolves 
sugar. This liquid is then drained away 
to make fertilizer. Ordinary metal tanks 
couldn’t be used to hold the swirling 
mixture because rock would wear out 
the metal, acid would eat holes in it. 
They needed tanks tough enough to 
resist both acid and abrasion. 
B.F.Goodrich engineers recom- 
mended lining steel tanks with special 
rubber compounds attached by the 
B.F.Goodrich “Unilock”’ process. The 
rubber lining is locked to the metal so 
strongly ri tightly that it practically 
becomes a part of it. A square inch of 
it can stand a 500 pound tug without 


tearing loose. High temperatures don’t 
affect it. Even if the acidproof rubber is 
punctured, the bond confines the 
damage to a small area where it can 
easily be repaired. 

Thirty-five big tanks were rubber- 
lined by the B.F.Goodrich process— 
eleven of them so large they had to be 
lined at the plant. That was seven years 
ago. Since then the tanks have been in 
operation 24 hours a day, seven days 
a week, look good for many more 
years of service. 

When you order tank linings, the 
true cost is the price divided by the 
_ of satisfactory service. On that 

asis, your cost will be the lowest when 
you specify B.F.Goodrich. In the past 
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36 years, B.F.Goodrich has rubber- 
lined thousands of tanks to handle 
acids and other corrosives. Some are 
still in use; others lasted 15 to 20 years. 
Not one ever failed to end costly 
shutdowns for repairs. B.F. Goodrich 
Industrial Products Co., Dept. M-173, 
Akron 18, Ohio, or Tuscaloosa, Alabama. 


B.EGoodrich 


TANK LININGS 

















Bird Continuous Solid Bowl 
' YO U Centrifugal 


Bird 6” Solid Bowl Centrifugal — 
separating forces up to 6000 RPM 





H. H. Shepherd 















Bird-Young Rotary Drum 
{ Vacuum Filter 
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F, X. Ferne 





Bird-Young Filter enclosed 
for pressurized operation 
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J. J. Gillis 













Visit Bird Machine’s exhibit at the Chemical Exposition 
if you consider that it might be advantageous or profitable eS 
to you to talk with knowledgeable and experienced appli- Bird-Prayon Tilting Pan 








e 
R. A. Bamford cation engineers about the most effective, dependable and 
advanced methods and equipment for the separation of 
solids from liquids. 
If you can’t make the Show, a call or card to our nearest 
application engineering office may lead to an equally inter- 
esting and profitable visit on your own home ground. 


Horizontal Vacuum Filter 


Bird-Humboldt Oscillating 
Screen Centrifuge 


The Bird Researchand 
Development Center is 
staffed and equipped 
to provide depend- 
able, pilot-scale test 
data. It’s yours to 


COMPANY 


SOUTH WALPOLE, MASS. 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID 

SEPARATING EQUIPMENT 

Operators of the Bird Research and Development Center for pilot-scale 
testing to determine the correct equipment for the job. Yours to use. 
Application Engineering Offices EVANSTON,ILL. ATLANTA, GA, 
HUNTINGTON, W. VA. WALNUT CREEK, CALIF. 





Bird Continuous Screen 
MAC H I N = Centrifugal 





E.B Bird Suspended Batch 
a Centrifuge 
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NEW MILROYAL 


The low flow pump with: 


If you meter low flows, here’s the most perfect 
pump on the market ... at the right price. Its 
novel, totally-enclosed drive unit operates in oil— 
practically takes care of itself. And capacity of the 
MILROYAL can be easily adjusted while operat- 
ing—manually or automatically. 

The new MILROYAL has been developed as a 
direct result of your needs. And to meet this 
“ideal” in precise metering and pumping, Milton 
Roy introduces, with this pump, a unique drive 
unit which: 


1, Translates high speed rotary motion of the 
pump motor to low speed reciprocating motion 
with a minimum of working parts. Gear 
reducer is an integral part of pump and 
stroke adjustment mechanism. 


2. Lubricates itself. The entire unit is totally 
enclosed ... all bearing surfaces continuously 
lubricated. 

3, Provides 0-100% stroke adjustment while 
operating from the forward end of the stroke, 
giving effective complete displacement of 
fluid on each stroke. Metering accuracy is 
+1.0% or better. 

4, Adapts readily to either electric or pneumatic 
stroke control units for use in automatic 
control systems. 


CONTROLLED VOLUME PUMP 





Totally enclosed, self-lubricated drive « Adjustable capacity while running 








i sae es ts a i i ie ec ps mn ei ene mi ss cn si mes ss tee a 


MILROYAL pump capacities currently range 
from 0.89 gallons per hour (gph) for pressures up 
to 4,470 psi to 88.0 gph at pressures to 170 psi. 
As many as 9 MILROYAL pumps can be driven 
by a single motor. Present models utilize motors 
from 14, to 1 hp, with larger motor units now in 
development. Either Step-Valve or Diaphragm 
liquid ends can be used. 

Bulletin 258-1 describes in detail the opera- 
tion of our new unique drive and what this means 
to you in more efficient, trouble-free operation. 
It lists all specifications for the “perfect” meter- 
ing pump. Write for it. 


Milton Roy Company, 1300 E. Mermaid Lane, Phila. 18, Pa. 





Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 


25 


YEARS 


CHEMICAL INSTRUMENTATION SYSTEMS 
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CHEMICAL 
ENGINEERING 


highlights of this issue 


HONORING CHEMICAL ENGINEERING 
ACHIEVEMENT 


The Kirkpatrick Award for Chemical Engineering Achieve- 
ment goes this year to the chemical engineers of the Linde 
Co., division of Union Carbide, for successful development 
and application of synthetic zeolite adsorbents (molecular 
sieves). What they did to merit this recognition is described 
in a special article (p. 189) written, appropriately, by Sid 
Kirkpatrick, CE’s retired editorial director. 


WHERE STANDARDS STAND 


Standardization is so much a part of our everyday life that 
it is often taken for granted. Yet the chemical process indus- 
tries have been slow to exploit the potential economies 
offered by broader application of the principles of stand- 
ardization. Those who have done so are reaping rich rewards. 
In this CHEMICAL ENGINEERING Report (p. 201), Assistant 
Editor Roy Hughson outlines the problems involved in stand- 
ardization, describes what is being done by engineers who 
design and specify chemical process equipment. 


NEW YORK’S SHOW OF SHOWS 


Going to the Chem Show? The 28th Exposition of the Chem- 
ical Industries will be held at the New York Coliseum from 
Nov. 27 through Dec. 1. For advance highlights, floor plans, 
and directories of exhibitors and products, turn to p. 321. 
And be sure to stop in to see CHEMICAL ENGINEERING at Booths 
432 & 481. 
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Sodium 
Borohydride 
prices drop 60%! 


Once a promise, now a reality ... the field Packaging & Contained Product | $ Per Pound 
e : F R uantity eig Form rice 
of hydride chemistry is now wide open! 
' L P Car Load 35.000 Amorphous $ 8.00 
Versatile sodium borohydride now offers — a 
bb 18,000 SS 9.00 
. ° rums ’ owader 
major economic advantages for hundreds inadaiatied 
55 Gal. Drum 100 Radder 14.00 
of applications. Glance over this new price 55 Gal. Drum — Amorphous ‘it 
schedule and you'll see what we mean. 55 Gal. Drums 5,000 Amorphous 11.75 
Tank Car 
‘ r Is. 11,200 SWS 7.50 
GET THE FACTS! Backed by a multi- ee nae 
ank Wagon 
es. ; 3,000 gals. 4,200 Sws 11.00 
million pound per year production capa- Truck Load _ ~~ — 
bility, MHI technical service can show $5 Gal. Drum 72 sws ~_— 
you how you can fit into the new sodium "_o. 720 sws 12.50 


























*PRICES, subject to change without notice. Prices are domestic and 
include a license to practice the inventions in the claims of one or 
more of the following U. S. Patents: 2,683,721; 2,925,441; 2,925,438; 
2,925,437; 2,856,428; 2,942,990; 2,930,770: 2,930,771; 2,951,819. 


borohydride economic picture. For fast 


action, clip and mail this coupon today! 





SEE US AT BOOTH 964—EXPOSITION OF CHEMICAL INDUSTRIES 
nea ann en ne 


PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides 





Please send me complete information about how sodium borohydride i 
fits profitably into our processing picture. 


Our products include: 


() Check Here If You Want General Technical Data Sheets Only. 


WOOT i scvay nous svsunsasnsy ohokcsnedeiideateed ou sannapiuedusaniscaavadjovsisesecewass onedscanscbveusheansnauesees 
Incorporated | wie 
Company 
313 CONGRESS STREET, 
Street 
BEVERLY, MASSACHUSETTS 
City Zone State 


| eT... 
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Con: Pipe-Tapping Hazards 
Sir: 

It seems to me that the method 
for tapping pressurized lines de- 
scribed in the Sept. 4 Plant Note- 
book (p. 156) would present sev- 
eral safety hazards. The chief 
danger comes from welding on pres- 
surized pipe; other problems pre- 
sent themselves in obtaining proper 
seals and welds. 

Perhaps this article should be 
accompanied by safety warnings, 
lest the method be applied indis- 
criminately, 

D. E. BORENSTEIN 
Celanese Fibers Co. 
Rock Hill, S. C. 





Pro: Intrinsic Safety 
Sir: 

I was very interested in Mr. 
Scott’s article of July 10 (pp. 123- 
38) on “Electrical Safety Guide to 
Hazardous Process Areas,” which 
contained only brief reference to 
intrinsic safety. Having developed 
the Intrinsitrol system of intrinsi- 
cally safe switching, I would like to 
make some comments on the sub- 
ject. 

Switching of the intrinsically 
safe type offers many advantages 
that are not available with explo- 
sion-proof or pressurized systems. 
Intrinsically safe systems permit 


any general-purpose type of switch 
to be safely operated without an 
enclosure in both Divisions 1 and 
2 of Class I locations. Such cir- 
cuitry not only provides a safety 
level not attainable with systems 
mentioned by Mr. Scott; it also re- 
duces the cost of controlling ener- 
gies from hazardous process areas 
by eliminating the multiple use of 
seal fittings, explosion-proof switch 
enclosures and junction boxes. 

By being able to operate exposed- 
contact switching devices in haz- 
ardous atmospheres with maximum 
safety, the user is not limited in 
choice of switchgear or its location. 
Further economies are available 
by holding downtime to a minimum 
during periods of repair, replace- 
ment or adjustment of the switch- 
gear, since maintenance can be 
safely carried out without disrupt- 
ing the power source or jeopardiz- 
ing the safety of the surrounding 
area. 

A. G. LELACHEUR 

LeLacheur Corp. 
Boston, Mass. 





Larger Nitrogen Plants 
Sens 

With reference to your item 
headed “British development pro- 
vides novel route to ultrapure nitro- 
gen” (Sept. 4, p. 60), we advise that 
the plants in question are available 
in sizes up to 100,000 std. cu. ft./ 
hr. rather than up to 10,000 std. cu. 
ft./hr., as stated. 

We believe that this process now 
makes it economically feasible for 
users of nitrogen to produce it on 
the same basis as other utilities, 
such as compressed air and steam. 

LAUREL E. PUTMAN 
Superior Air Products Co. 
Newark, N. J. 





Sublimation Terms Defined 
Sir: 

In some recent investigational 
work related to sublimation, I have 
been constantly beset by problems 
in terminology. For example: 
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Letters: Pro & Con 


In the usual sense of the word, 
sublimation means the formation of 
a vapor directly from a solid, with- 
out passing through the liquid 
state. The same word is also used 
to represent the reverse process, 
i.e., one in which a vapor is con- 
densed directly to the solid state, 
without passing through the liquid 
state (Nord, Chem. Eng., Sept. 
1951, p. 157). We have the term 
sublimer for an apparatus that ef- 
fects sublimation in the first-de- 
fined sense, whereas a condenser is 
usually employed for effecting sub- 
limation in the  second-defined 
sense. 

I propose a simple, straightfor- 
ward sublimation nomenclature: 

Sublimone — A sublimable solid, 
one that ordinarily is said to ex- 
hibit a reasonably high vapor pres- 
sure at fairly low temperature; or, 
as are the inorganics, it must be 
heat-stable at elevated tempera- 
tures. 

Sublimation — That process 
wherein a sublimone passes di- 
rectly into the vapor state with, in 
a few instances, a transient liquid 
phase occurring. 

Desublimation—The reverse of 
sublimation, i.e, that process 
wherein sublimone-derived vapor 
condenses back to a sublimone with, 
in a few instances, a_ transient 
liquid phase occurring. 

Sublimer—That apparatus, de- 
vice, unit process or the like which 
causes sublimation of a sublimone. 

Desublimer—That apparatus, de- 
vice, unit process or the like which 
causes desublimation, i.e., corre- 
sponding to condenser now in use. 

JACK DE MENT 
De Ment Laboratories 
Portland, Ore. 


» Dr. De Ment’s suggested termi- 
nology appears to have merit. Do 
you agree ?—ED. 





Your comments and opinions are 
Send them to Editor, 
Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 


important. 

















ANDERSON DISPLAYS 
T THE CHEMICALS 


soopenenenc= | SPECIALTIES EQUIPMENT DEPARTMENT 





















PURIFIERS 
MIST EXTRACTORS 
SEPARATORS SUPER-SILVERTO| 
SCRUBBERS THE BEST 
IN STEAM TRAP: 
































Exhaust Head Type — 

To clean exhaust gases 
and vapors discharged from 
industrial stacks 


Super-Silvertop Inverted 
Bucket Trap — Automat- 
ically vents air, drains 
condensate and prevents 
steam loss 


Type L— 
Removes 
entrainment 
from large 
steam, gas, air 
and vapor 
pipelines 





Heat-Kwik Combination 
Trap — Vents air faster, 
drains more condensate 
than inverted bucket traps 





Internal Type — 
For entrainment 
removal from steam 
and vapor in boiler 
and evaporator 
service 





LC Type — Removes entrainment from 
small steam, gas and air pipelines 





Quik-Flex Thermostatic 
Trap — Automatic, im: 
mediate air and conden: 
sate discharge — Freeze 
Proof 











ASK ABOUT THE NEW 
Float Trap — Provides con- 
tinuous drainage of conden- 
sate and moisture 






FOR MIST AND FOG SEPARATION 


Pipeline Strainer — Protects 
pipeline equipment, insures 
long life and peak efficiency 





IF YOU CANNOT ATTEND THE CHEMICAL SHOW WRITE FOR LITERATURE ON ANY OR ALL SEPARATION UNITS SHOWN HERE 
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PROCESS EQUIPMENT 
SHOW - BOOTH 1265 


EXPELLER® DEPARTMENT 





SEE THE 


NEW No. 5 


EXPELLER 








rmostatic 
natic, im- 
d conden: 
| — Freeze 





ried. 


Anderson’s Expeller Department 
has developed a new line of heavy 
process equipment for mechan- 
ically removing liquids from solid 
materials. The unique design of 
this equipment permits the wring- 
ing of liquid from extremely fine 
to very coarse materials. The 
liquid is drained through a slotted 
cylinder as it is removed from the 
solids. A working model of the 
No. 5 Expeller will be shown at 
Booth 1265, and Anderson Ex- 
peller engineers will be present 
to discuss your process problems 
with you. 








26 om oe oe ee 
E: 














No. 5 Expeller — For the mechanical removal of 
water, solvent, oil or any liquid from solid materials. 


The Specialties Equipment 
Department will have on display 
a complete line of Steam Traps, 
Drainers, Strainers and Air Re- 
lease Valves. In addition, a work- 
ing model of the Hi-eF Purifier 
will be available to demonstrate 
the effectiveness of this equip- 
ment in removing entrainment 
from gas and vapor streams. 








THE V.D. ANDERSON CO. Entirely new concept in dryers for 





/N HERE 


the finish drying of solid materials. 








DIVISION OF INTERNATIONAL 
&] BASIC ECONOMY CORPORATION 








1943 West 96th Street * Cleveland 2, Ohio * U.S.A. 
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THERMOSET EPOXY RESIN 
LAYERS OF GLASS FIBER 


1 
GLASS-SMOOTH INTERIOR | in 





u To 
EPOXY RESIN AND GLASS FIBERS combined in a high-speed cen- ar 


trifugal casting operation. High quality components processed under rigid quality in 
controls bring to industry a unique and efficient non-metallic pipe. ca 











“Impossible” corrosion, temperature v 
and pressure problems solved by en 
Fibercast epoxy pipe le 


® Operating temperature range wider than any 
non-metallic pipe (—65° to 300° F.) Y 
® Operating pressure range extends to 1000 psi. 


© Effectively combats corrosion, contamination, 





abrasion, scaling, electrolytic action. 


COMPARATIVE LIFE DATA* 








eee temperature in corrosive environ- 
\ ments. FIBERCAST, | 
GRADE J 1.00 
WHY use Fibercast? 
For a multitude of reasons. Be- ALUMINUM 26 





cause its advantages range from supe- 
rior resistance to heat, pressure and 


BRASS (RED) | __ 














corrosion, to its ease of handling, light RUBBER HOSE eo 210 
weight, dielectric properties and struc- ies 
fe tural stability. Because Fibercast’s By FEY so.40 311 
Fibercast Tubing (right) used to suspend ge essere aged ASBESTOS [| — 237 
a 1,200 Ib. pump for 3 years in a salt water choosing it over other materials. Be- anata ae wid 
supply well. There was no loss in strength. cause even more expensive metal pipe T T T T forn 
The damaged plastic-coated steel nipple(left) | Or pipe with thermo-plastic interior high 
was used in the same installation, failed after coatings cannot match Fibercast’s *Basing Fibercast as unit life of 1 and others as compar- 8 
3 months’ service. proven durability. Case histories and —/¥® Percentages thereof. _— 
accurate testing have proved over and lines 
WHAT is Fibercast? over that Fibercast performs better, x 10-6 to 8.25 x 10-6 in. /in./°F.). tubi 
It is a centrifugally cast, thermoset, — lasts longer, costs less. Out of 338 — Fibercast’s strength permits installa- a fe 
epoxy resin reinforced pipe that han- common corrosive solutions, Fiber- tion on pipe racks with span lengths _ 
dies temperature and pressure prob- _—cast competently handles 320. And __ generally used for metal pipe. y gs 
lems where no other non-metallic pipe —_— naturally, Fibercast’s unique and last- The pipe has a smooth interior, ? 
will do. ing qualities under such conditions with a Hazen-Williams C Flow Fac- — 
Its body of woven glass fibers pro- mean that it drastically reduces main- tor of 147. This cuts friction losses, 
vides resistance to high tension forces. tenance and replacement costs, too. aids flow and tends to resist build-up. 
These fibers, combined by adhesion, Although Fibercast’s light weight It is a non-conductor (accepted by 
are imbedded and bonded by heat in makes it correspondingly easy to work the electrical industry as a superior 
epoxy resin. The result is a strong, with (it is less than 25% the weight of insulator), and is not subject to cold 
long-lasting pipe with remarkable steel), it has the same basic linear flow. A low coefficient of heat trans- 
ability to withstand high pressure and coefficient of expansion as steel (7.06 fer (3.0 x 10-3 Cal /CM2 /sec /CM°C.), 
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‘minimizes heat loss and may even 
eliminate heat tracing. 

All three major systems of joining 
all pipe are used with equal success on 
Fibercast. They are: standard flanged, 
cemented, and threaded and coupled 
with a complete selection of Fibercast 
fittings (the world’s largest line of cor- 
rosion-resistant epoxy pipe fittings). 

Safety, too, is an important reason 
for using Fibercast Pipe in transport- 
ing dangerous chemicals, particularly 
in areas where the pipe is adjacent to 
personnel. Most piping materials cor- 
rode undetectably from inside-to-out 
and can suddenly burst without warn- 
ing, inflicting injury to personnel. Be- 
cause of Fibercast’s woven glass fiber 
construction, such occurrences, if 
they ever occur, are detectable in min- 
ute, repairable leaks. 


WHO uses Fibercast? 

The petroleum industry . . . chemi- 
cal . . . petro-chemical . . . nuclear 
energy... textile... paper... and 
food-processing industries . . . count- 
less operations handling acids, alka- 
lies, salt water and other corrosive 
liquids under pressure can all use 
Fibercast profitably. 

In oil country, Fibercast is already 





Workman is painting a section of Fibercast 
Pipe bearing 32% HCl at Shell's Texas 


Chemical plant. Necte that Fibercast has 
sufficient strength for installation on span 
racks with the spacing normally used for 
metal pipes. 


widely acclaimed for superior per- 
formance in rugged, abusive and even 
high pressure installations like salt 
water disposal wells and horizontal 
lines. In cases where other pipe and 
tubing required replacement after just 
a few weeks of service, Fibercast is 
still performing efficiently after many 
years. 

In petro-chemical and chemical- 
processing plants, Fibercast is valued 


FIBERCAST. 


COMPANY 





+ Smooth interior with a Hazen-Williams C Flow Factor-147 
. Multiple layer glass reinforcement 








Epoxy coating seal on all cut ends 
- Molded threads 
Entry lead for easy make-up 








Coupling stronger than the pipe 
- Standard O.D. pipe size 
- Wrench ring (optional) 


OI OD OO 



















x oungstown 


8 Points of Fibercast Superiority 


not only for high heat and corrosion 
resistance, but also for its remarkable 
maintenance of the purity of the solu- 
tions it is required to carry. Such in- 
stallations range from Fibercast pipes 
which carry 37°% hydrochloric acid 
at ambient temperatures to lines carry- 
ing solutions containing brine, alum, 
and other sulphates, sulphuric and 
phosphoric acids, and other damag- 
ing chemicals. 

Food-processing industries, among 
the most demanding of all industries 
in purity, corrosion and heat stand- 
ards of operation, know the long-term 
benefits of using Fibercast. Fibercast 
is especially effective in the processing 
of foods requiring use of sulphuric 
and phosphoric acids (such as corn 
syrup, starches, gelatins), as well as 
brines and other highly corrosive 
acids and solutions. 

The operating conditions peculiar 
to the man-made textile and paper 
processing plants are also improved 
by the use of Fibercast Pipe and Fit- 
tings. The ever-growing demands of 
all industry ... the rigid quality con- 
trols imposed by governmental and 
other agencies...the unique and often 
unsolved needs of new processes and 
methods... all of these factors help 
to create ‘‘impossible” problems that 
can be solved by the use of Fibercast. 


Complete Line of Fittings 
Fibercast provides fittings to solve 
any fitting problem. Besides a vast 
stock of standard sizes and types, 
Fibercast also designs and makes spe- 


A DIVISION OF 


SHEET AND TUBE COMPANY 
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cial fittings to meet individual require- 
ments. All, of course, have the same 
corrosion, pressure and heat resist- 
ance properties of Fibercast Pipe and 
Tubing. A few of the regularly stocked 
types are shown in the line drawings 
below 





nie 
L> <> 
al a 


If you have an “impossible” corro- 
sion, temperature or pressure prob- 
lem, consider Fibercast. This remark- 
able pipe can save you money as it 
has so many other industries. Get 
the full story without obligation now. 
Simply mail this coupon. 


FIBERCAST COMPANY CE-111 
BOX 727, Sand Springs, Oklahoma 


Please send me further information 
about Fibercast Tube and Pipe. 


Firm a oe ee eee 
Type of Business . mein 


ee ee ee 





City. State 
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You can tell a quality valve 


by the attention 


it doesn’t need 


A $25.00 valve seldom seems important yet frequently 
is responsible for the protection of $100,000 of equip- 


ment and material... 


Hancock Steel Valves are especially engineered and 
produced to operate dependably under unusual con- 
ditions of pressure, temperature, and fluid flow. A wide 
variety in alternate trim, body, and bonnet materials 
provides for attention-free, economical service in 
many different industrial and defense applications 
where downtime can be costly. Hancock Steel Valves 
have that extra measure of quality that only a leader 
can incorporate ...the extra quality needed to pro- 
tect processes, power generating nuclear systems, and 


missile launching equipment. 


The valve illustrated at the left is the Hancock Type 
5500 Steel Globe Valve widely used for all types of 


industrial plant services. 


For technical assistance in selecting quality Hancock 
Steel Valves, phone your industrial supply distributor 


or write for Catalog 200A. 


im! FILANCOCK Steel Valves 
M A product of 


MANNING, MAXWELL & MOORE, INC. 


Valve Division, Watertown, Massachusetts 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N.Y. 
Europe: Manning, Maxwell & Moore, S.A., Fribourg, Switzerland 


MANNING 
‘INI IYOOW 9 
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VISIT BOOTH NOS. 456 - 506 - 556 ® © 
? TH EXPOSITION OF 

CHEMICAL INDUSTRIES 


SEPARATIONS 


A TEAM OF SPECIALIZED MEN AND MACHING OFFE 
ECONOMICAL SOLUTION TO YOUR SPECIFIC}IQUI 

















Tolhurst’}) Niagara’ 


CENTRIFUGALS || PRESSURE FILTERS | Ct 
| - VERTICAL LEAF MODELS 


oe 


BATCH-O:MATIC® 


; : in both horizontal and vertical 
BATCH-MASTER® tank designs, either fully automated 
SUSPENDED stations or single filters. 
BATCH-MISER® 
t ENTER- ® 
Fe SLUNG horizontal plate models for 





F Ek polish filtration and 
CONTINUOUS batch operations 





Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY « RIEHLE TESTING MACHINES * DE BOTHEZAT FANS + TOLHURST CENTRIFUGALS 
FILTRATION ENGINEERS FILTRATION FABRICS * NIAGARA FILTERS * UNITED STATES GAUGE + AUTOBAR * AUTO 
MATIC DEVICES +» LAMB ELECTRIC COMPANY « HUNTER SPRING COMPANY * GLASER-STEERS CORPORATION 
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isolids 


SPECIALISTS = 


HOFFERING THE MOST EFFICIENT AND 


























BING. 


2s | CONTINUOUS FILTERS 
CUSTOM ENGINEERED 


VACUUM OR PRESSURE 















NATURAL AND MAN-MADE 
FILTER MEDIA 


FEON manufactures correctly designed 





© Anode bags and © Pressure leaf sacks 


ROTARY DRUM diaphragms , 
Scraper, Precoat, String, Roller © Centrifugal liners © Vaconm tise sector bags 
and Cloth Belt Cake Removal © Dust tubes © Vacuum drum covers, 


belts, blankets 





HORIZONTAL TABLE 
DISC 


@ Plate and frame 
filter covers 


© Pressure leaf discs 


© Yardage produced or 











slit to width 




















WRITE FOR LITERATURE. PLEASE SPECIFY: TOLHURST ... NIAGARA... _. FE 


DIVISIONS OF 


American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 
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MASONEILAN @f ® D/R ACTUATOR and 
AXIAL POSITIONER 











Air to open Actuator 
with axial positioner 


Air to open 
without positioner 
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aioe New 
Versa 








Oe 











The new Masoneilan D/R Actuator, plus the exclusive Axial Positioner, provides a versatility particu- 
larly useful in laboratory and pilot plant applications. A single valve and positioner can be used in as many 
as four different combinations — direct or reverse action, each with or without positioner. The advantage of 
such versatility in lowering original and inventory costs is apparent. In process applications, also, where 
systems may be subject to periodic change, such a valve can be a moneysaver. 

The valves are available with %” or 4%” globe or 
split body designs powered by the D/R 14 actu- 
ator; and with %"”, 3%” or 1” globe or angle bodies 
powered by the D/R 25 actuator. A wide selection 
of trim sizes is available with Cy ratings ranging 
from .016 to 5.4. Products that Work for Your Profit... 


The positioner provides precise positioning in 
either air-to-close or air-to-open action and may CL. ee 
also be used for split-ranging. A Ss © ) eee = & a LAN 
Get complete data from any Mason-Neilan Division of Worthington Corporation 
representative or write direct. 23 NAHATAN STREET, NORWOOD, MASSACHUSETTS, U. S. A. 


“SEE US AT BOOTH 545, CHEMICAL INDUSTRIES EXPOSITION” 





amor 
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CP LOW SPEED Compressors 


for the Long Hau 


Class Y four-stage compressor. 
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CP’s wide variety of compressors include the low speed horizontal duplex, and “four- 
corner” designs. Simple, sturdy, conservatively rated, they have distinguished themselves 
for their high efficiency, dependability, low maintenance cost, long life. Available in sizes 
up to 2,000 horsepower; from one to six stages for pressures up to 15,000 pounds; motor- 
or steam-driven. 

P also offers a wide choice of other types, tailored to meet specific requirements. 
They include the Class “T” horizontal, straight-line in sizes to 150 hp; the Class “Y” up to 
300 hp; and the gem Class “FE” horizontal, balanced-opposed in sizes up to 6,000 hp. 









Class H-CE horizontal, 4-corner, motor-driven compressor. 





Chi ASO PreumMatiC .eerce seine vanns 


“AR AND GAS COMPRESSORS ¢ VACUUM PUMPS * PNEUMATIC AND ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS 
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FOR PRODUCTION SEE 


SPECIFY. “ 
FLUOROFLEX 


TO STOP 


The complete inertness of Fluoroflex*, Resistoflex’s spe- 
cially processed Teflon? construction material, is well 
known. The fact that Fluoroflex exhibits zero corrosion 
to all acids, chemicals, and solvents up to 500°F. (except 
free fluorine and alkali metals at elevated temperatures) 
is one reason for the completely successful and satis- 
factory use of Fluoroflex in hundreds of process plants 
both here and abroad. 


Because of this superior performance, one might expect 
a Fluoroflex system to be more expensive than it is. How- 
ever, on an installed cost basis, Fluoroflex-lined steel 
piping is today comparable with or cheaper than pressure- 
piping of several high-nickel alloys. 


SEE US AT THE CHEMICAL INDUSTRIES SHOW, BOOTHS 893, 895, 897. 








CORROSION, DOWNTIME, AND 


As a result leading engineering-construction firms now 
use Fluoroflex rigid piping systems and flexible com- 
ponents in new plant construction to stop corrosion or 
contamination and to reduce erection costs. 


Many small processing columns can be assembled 
from sections of Fluoroflex-lined pipe for rectifying, 
absorption, and scrubbing operations. Packed 
Fluoroflex-lined columns complete with Fluoroflex 
distributor and support plates and Raschig rings can 
be fabricated in sizes up to 10 inch diameter. 


@ Fluorofiex preflanged piping eliminates cutting cham- 
fering, cleaning, welding, scale, flux, weld spatter and 
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hose 

of str 
vesse 
a Flu 
the p 
stand 


PRODUCT LOSSES 


annealing—minimizes the need for gaskets, hangers, sup- 
ports, and anchors as required for non-metallic piping. 
8 Fluoroflex reinforced bellows absorb vibration loads on 
centrifuges and pumps, and reduce packing leakage. 
They correct misalignment and expansion-contraction 
problems on rigid vessels, towers, heat exchangers, etc. 
@ Fluoroflex transfer hose combines contamination-free 
hose and flanges with rugged flexibility. Prevents clogging 
of strainers at critical moments of charging and unloading 
vessels, tank cars, ete. 

& Fluoroflex dip pipes, spargers, and thermowells provide 
the protection of Teflon with the strength of steel to with- 
stand severe agitation or viscous materials without danger 


N. ¥. COLISEUM + NOV. 27 TO DEC. 1 
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of damaging expensive reaction vessels. 

If you have corrosive fluid-handling problems, SPECIFY 
FLUOROFLEX. Write to Resistoflex Corporation for detailed 
information today, or ask our local service engineer to call. 
Plants in ROSELAND, N. J., Anaheim, Calif., Dallas, Tex. 
Sales offices in major cities. *Resistoflex T.M. +DuPont T.M. 


RESISTOFLEX 


COMPLETE SYSTEMS FOR CORROSIVE SERVICE 





Completely packaged vacuu 


for all your process requirements 
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undrying equipment 








The exclusive double spiral agitator of Stokes rotary vacuum dryers continu- 
Ously mixes and braids the material, releasing confined moisture as vapors 
and bringing every portion of it into contact with the heated drying surfaces. 
To ensure complete product discharge, Stokes custom fits each assembly to 
its dryer shell. 



















OUTER BLADES ON THiS END PUSH STEAM HEATED INNER BLADES ON THIS END PUSH 
MATERIAL TOWARD DISCHARGE OPENING TUBULAR SHAFT MATERIAL TOWARD THIS END OF DRYER 
| \ 






END — 
SCRAPERS 










ZZ, 
OUTER BLADES ON THIS END PUSH 
MATERIAL TOWARD DISCHARGE OPENING 





INNER BLADES ON THIS END PUSH 
MATERIAL TOWARD THIS END OF DRYER 





SCRAPER BLADES 









( 






Se Penne Secu GONG dryer Processing tonnage quantities of materials in an inade- 
reduces moisture content of crystalline . ; 
materials to 0.02%. The package includes quate vacuum dryer can be time consuming and costly. 








a Microvac pump, electrically heated hot . . 
ether cheihaling eplhin, a agnor That’s why Stokes experienced vacuum engineers study 
condenser and all interconnecting piping. ach drying requirement individually ... then design the 
Stokes cone dryers are available in seven i <a : . 

standard sizes, ranging from 3 to 150 drying system to meet your specific needs. Drying systems 
eae in capacities from a few pounds to several tons are avail- 






able . . . along with application engineering, laboratory 
service and pilot plant operation. Stokes puts its 50 years 
of vacuum processing experience to work on every drying 
problem ... bringing you both money-saving and quality 
results. What’s more, Stokes manufactures all its own 
pumps and accessories to assure you one-manufacturer re- 
sponsibility in addition to unparalleled vacuum know-how. 










Stokes will thoroughly explore your production problems 
. . . make recommendations on the basis of a practical 
knowledge of process operations . . . and confirm the rec- 
ommended equipment by actual pilot plant production in 
the Stokes laboratory, if necessary. 











WRITE FOR HANDY GUIDE 













New booklet gives important hints on vacuum 
ut dryer selection. It describes briefly shelf, cone 








— 4 and rotary dryers... their construction, their 
— ™ operation and different types of applications. 
= Our representative in your area will be glad to 
selection 











discuss your drying problems with you and 


; ; Divisi * make detailed recommendations. Check CEC 
conapigg ni tin us ameetcmpllaeenien for his address and telephone number. 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
















SEE US AT THE CHEMICAL SHOW, N.Y. COLISEUM, NOVEMBER 27- DECEMBER 1 
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Foster Wheeler Heat Engineered products, plants and processes...for the world’s industrial progress. 




















jress. 


ING 





Experience 
engineers your plant 


and puis it where 
you want it 


The ideal objective in planning your process installation 
is to arrive at the most direct and economical route to 


your production and quality requirements. 


If anything can bring you close to this ideal, it is 
experience . . . and this is what Foster Wheeler has to 
offer . . . unusually broad experience in process design, 
engineering, procurement, construction and plant start-up. 
The adaptability of this experience has been demonstrated 
by over 800 successful major installations in 41 nations. 


FW engineers have established their ability to meet 
guarantees for quality, cost and production. In addition, 
they have found and developed hidden opportunities in 
many processes for still greater cost reduction and for 
improved performance. If you are considering a new 
process installation, it will profit you to discuss your 
requirements with Foster Wheeler Corporation, 


666 Fifth Avenue, New York 19, N.Y. 


FOSTER J WHEELER 


NEW YORK TORONTO LONDON PARIS MILAN TOKYO 
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150-pound W.P. Stainless Steel “Y” 
Valve—Fig. 2107. Bolted flanged 
yoke-bonnet, outside screw rising 
stem. Sizes, 1%” through 3”. Also 
available with screwed or socket 
welding ends. 








200-pound W.P. Full Flow ‘“‘WS”’ 
Bronze Globe Valve—Fig. 2608. Hard- 
ened stainless steel disc and seat. 
Sizes, Ye” through 3”. Angle and 
300-pound vaives available. 

S 





150-pound W.P. Stainless Steel Gate 
Valve—Figs. 2453SG (Solid Wedge), 
2453DG (Double Wedge). Bolted yoke- 
bonnet, outside screw rising stem, 
integral seats. Wedges are fully 
guided. 


125 psi Iron Body Bronze Trimmed 
Gate Valve—Fig. 1793. Bolted yoke- 
bonnet, ox‘side screw rising stem, 
solid wedge, bronze seats. Available 
with screwed ends and in all iron. 


You can depend on Powell to meet practically every valve application in the 
chemical and process industries. And Powell’s nationwide stocking means even 
more for you...faster delivery, less down time and greater savings! 

When you buy Powell, you buy dependable performance —the result of 
engineering skill and experience. For further information, call your Powell Valve 
Distributor or write us direct. 
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150-pound W.P. Stainless Steel 
Horizontal Swing Check Valve— 
Fig. 2433SS. Bolted, flanged cap. 
Renewable disc, integral seat. 
Sizes, 2” through 12”. Screwed 
end valves available. 










150-pound W.P. Stainless Steel 
Gate Valve—Fig. 2491. Outside 
screw rising stem, bolted flanged 
yoke-bonnet. Interchangeable 
solid or double wedges. Sizes, 
Y4” through 2”. Screwed or 
socket welding end valves avail- 
able. 





4 150 psi Steel Gate Valve—Fig. 1503. Out- 
: ' side screw rising stem, bolted flanged yoke- 
( bonnet, flanged ends. Accurately guided 


solid wedge disc and renewable seats. Sizes, 
¥4" through 30”. 


Be sure and visit our Booth No. 133 at the 28th Exposition 
of Chemical Industries, New York Coliseum, Nov. 27-Dec. 1. 


Refer to our catalog in Chemical Engineering Catalog. 


DEPENDABLE 


THE WM. POWELL COMPANY, CINCINNATI 14, OHIO 
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Now! J-M Metal-On 
covers all the angles 


WITH NEW J-M MITER-SEALS, YOU CAN USE METAL-ON 
TO INSULATE ELBOWS, BENDS, SWEEPS AND TURNS 


Now you can protect your entire pipe-line system with Johns-Manville 
Metal-On®...the Thermobestos®, calcium silicate insulation prejacketed 
with weather-proof aluminum. Yes, even the most complex elbows, bends, 
sweeps and turns can benefit from the superior insulation of Metal-On. 

J-M research has developed Miter-Seal®, a factory-made, preformed 
aluminum band. It has a clip at one end that can be tightened in a 
flash with a J-M Banding Wrench. One measurement, one cut, one appli- 
cation, and both insulation and jacket are applied. A quick turn of the 
Banding Wrench on the Miter-Seal completes the job! (See below.) 

For full details, write to J. B. Jobe, Vice President, Johns-Manville, 
Box 14, N. Y. 16, N. Y. In Canada: Port Credit, Ont. Cable: Johnmanvil. 


THE MATERIALS 


Miter-Seal J-M Banding Wrench 


THE METHOD 


Mitering section of Metal-On. Both Mitered section of Metal-On is placed 
jacket and Thermobestos are cut in one on 90° fitting. 
step with ordinary carpenter’s saw. 


Bs 


Miter-Seal sealing compound is placed Miter-Seal bands are applied and tighte 
in mitered joint. ened to finish fitting. 


AN INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE 
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SPEED-OF-LIGHT FIRE DETECTION 
WITH GRINNELL'S NEW PRIMAGIE 


New Grinnell system detects fire in millisecond" 
.. . Offers ultra-high-speed protection where solid 1 


r deman 
propellants, other materials present special hazard,,...., 
is spec 
Manufacture and use of solid propellants present special fiiginform 
hazards. Fire protection must be ultra fast, if it’s to be effectivey 
Grinnell’s Primac fire-control system operates in millisecond 
A photosensitive cell picks up the first light from a fire . . . tran 
mits a signal that actuates the new Primac water-control val\ 
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[Ol FASTEST-ACTING SPRAY PROTECTION 
AGIRE-CONTROL SYSTEM 


. and strategically-placed nozzles spray water over the blaze. 

‘It's the fastest fire protection system ever devised! 
Solid If you work with solid propellants — or any material that 
demands ultra-high-speed fire control — Grinnell’s new Primac 
ard system can give you the protection you need. Each Primac system 
is specifically designed to fit a particular application. Write for 
cial figitformation, to Grinnell Company, Inc., Providence 1, R. I. 
ffective} * Patent Pending 

second 


. trang 
ol valy AUTOMATIC SPRINKLER FIRE PROTECTION SINCE 1878 
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JOB REPORT: UNION ORGANIC LIQUID HEATER 




















thermal efficiency ‘“‘extremely good’ 
says Reactive Metals 


Serving Reactive Metals, Inc., large integrated producer of zirconium 
metal and titanium products, this Union Forced Circulation Organic 
Liquid Heater provides heating oil for melting the sodium metal used 
in the production of titanium sponge and zirconium chunklets. Gas- 
fired, the liquid heater has a capacity of 2 million BTU/hr. at 750° F 
and 150 psig. 
In assessing performance, Reactive Metals reports that “thermal 
efficiency has been extremely good.” This points up a major feature of 
Union Liquid Heaters: counter current liquid and gas flow coupled 
with generous heating surface. The lowest temperature liquid is served 
by the lowest temperature gas. Result: maximum thermal efficiency. 
“We have been well pleased,” concludes Reactive Metals. “Per- 
formance certainly confirms the recommendations of our Engineering 
Department in selecting this manufacturer.” UNION IRON WORKS 
signe ‘Or use wi y oA”? « “mR” oe) 
Designed for use with Dowtherm “A” and “E”, Aroclor 1248, ERIE, PENNSYLVANIA 


organic heat transfer oils, and other commercially available fluids, 
standard Union Organic Liquid Heaters (both field erected and shop A DIVISION OF RILEY STOKER CORP. 


assembled) can be modified to meet a wide range of job requirements. 
They can be arranged for firing with most commercial fuels as well as 
waste fuels in liquid or gaseous form. 

For specific information contact your local Riley Stoker Corpor- 
ation or Union Iron Works office. 




















Attention-Free Performance 


Some valve users put a premium on a 
valve that can be installed and forgotten 
—that needs no attention. For many non- 
critical services, this kind of valve is ade- 
quate: the new Rockwell PERMATURN 
valves can be used in such services with 
no attention—and with excellent results. 


LIFT THESE PAGES for more information on this exciting new valve line! 


THE NEW ROCKWELL 


Now, in one valve, 
for versatile applic 








PERM. 





Easy 90-Turn Operation 


Fast opening and closing are easier with 
the new Rockwell PERMATURN than with 
any other valve ever developed. Just a 
quick, smooth quarter-turn from full-open 
to shut-off, and this unique valve design 
assures low-torque operation always— 
that’s where the name PERMATURN 
comes from! 
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RMATURN VALVE DESIGN! 


alve, you get all the features needed 
pplication to any fluid control service 










Push-Button Seat Replacement 


Here’s a feature you'll find in no other 
type valve: you can put a new seating 
surface in the new PERMATURN valve in 


Drop-Tight Sealing 


There are some valve applications where 
there’s just no substitute for the bottle- 
tight, wear-defying characteristics of the 











seconds, without loosening a single bolft. new Rockwell PERMATURN valve used 
You can replace valve seats as often as with a regular program of sealant re- 
you like—no more putting up with leaky placement. And in these critical services, 
valves. You add years of life—and the PERMATURN valve has dramatically 
save money—with this performance- reduced operating torque requirements. 


extending feature of PERMATURN valves. 





THE NEW ROCKWELL F 
available in all sizes 


Double Ball-Checks maintain sealant pres- 
sure in the enclosed grooving system in plug 
and body and prevent back pressure on 
sealant chamber. 





Sealdport Grooving System is carefully 
designed to give complete distribution of 
pressurized sealant to seating surfaces: frames 
body ports for complete sealing. 





yi V///)\))= i 


The Heart of the Permaturn Valve is its 
coated plug: see below for complete 
discussion. 





Plug Openings are also available in V and 
diamond port designs for precise throttling 
applications. 





Flanges and welding ends in all standard 
specifications are available, as well as 
screwed ends in smaller valves. 














_|PERMATURN VALVES 
es for all pressures 


Button-Head Fitting provides for simple, 
quick injection of plastic sealant into PERMA- 
TURN valves for instant seat replacement. 
Fitting also serves as compression screw when 
sealant is used in stick form: can be removed 
under pressure. 





SLOTTED GLAND 
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SPRING WASHERS 











Ze O-RING HOLDER 
WITH O-RINGS 


Yor’ 


Fixed Adjustment Assembly is set at the 
factory for proper sealing fit and operating 
torque: requires no further adjustment or at- 
tention in the field. (See detail) Slotted gland 
is set at factory for proper compression of 
spring washer(s). Washer(s) flex slightly 
(.001”) to allow plug to lift when pressur- 
ized sealant is injected. O-rings seal against 
leakage. 


_ 














PERMATURN Valves are available in semi- 
steel; carbon, alloy, and stainless steels; and 
non-ferrous materials: production in Rockwell's 
own modern, carefully supervised foundries 









provides excellent quality control. 

























button” seat replacement (B), and thrust assembly 
(C) for controlled plug adjustment. 





The secret of the | 





/PERMATURN 








The unique design feature that makes the Rockwell 
PERMATURN valve line applicable to all valve 
services is its coated plug. 


the many other new design features described above, 





valve’s ' 


the plug cc 
valve thes 


Developed after five years of extensive testing, Attention 
the coating has an extremely low coefficient of fric- fluids han 
tion and is applied in such a way that it is perma- . 
: Easy, 90 
nently bonded to the metal surface of the plug. This ! h 
tenacious lubricating film gives permanent separation . — 
of metal surfaces of plug and body: the valves liter- ere 
Rockwell PERMATURN valves are also available in my arene stick wi freeze. ; *Push-But 
the inverted plug Hypreseal® design for high pres- The inert nature of the plug coating assures per- usefulness 1 
a satay ese eleanor plvgcoctns ~~ manent lubricity for easy, sure operation of the 
features are plastic stem sealing (A), fitting for “push- PERMATURN valve at all times. Combined with Drop-Tigh 


this featur 
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Structural Design of the PERMATURN valve 
is the strongest of any valve available today: 


body ribbing gives complete freedom from 
distortion at rated pressures and temperatures. 





e Rockwell 
2’s versatility... 


the plug coatings give the Rockwell PERMATURN 


valve these versatile application benefits: " " , 
Rockwell semi-steel PERMATURN valves are shipped with 
a distinctive red primer paint that has wide compatibility. 


ttention- Free Perform ance in services where Steel PERMATURN valves are given a gray prime coat: both 


fluids handled do not require a special valve. colors give good corrosion- protection in storage and inservice. 


asy, 90°-Turn Operation in all valve services, 
2ven where remote operation or infrequent atten- 
ion are involved. 


‘Push-Button” Seat Replacement extending valve 
sefulness without costly downtime and maintenance. 


Jrop-Tight Sealing for critical applications where 
his feature is all-important. 
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Some valves are designed 
for the easy services... 
the others, 

for the tough ones... 


NOW, 
ROCKWELL HAS DEVELOPED 


AN EXCITING, NEW 
CONCEPT THAT 

SPANS THE SPECTRUM 
OF VALVE SERVICES 





Only Rockwell, world 
valve research, could 














the PERMATURN 


valve 
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For more than forty years, Rockwell has pio- 
neered in valve research. This background of 
experience, which made the Rockwell-Nord- 
strom lubricated plug valve the world’s stand- 
ard of quality, led to the five year develop- 
ment program on the PERMATURN valve, a 
new concept in versatile, all-purpose valve 
design. 


Rockwell PERMATURN® valves have been customer-proved before introduction 


NO ATTENTION has been given these 
Rockwell PERMATURN valves on hydrocarbon 
service in the year and a half since their in- 
stallation. Operation is positive and easy— 
and shut-off is still as bottle-tight as the day 
the valves were installed. 


Rockwell Manufacturing Company 


Pittsburgh 8, Pennsylvania 


FRICTIONAL COMP, 


OPERATING TORQUE FT..LBS 


depp —t—t | 
| lpegmapuRn $5) —}—} | |) 
100 150 200 


APPLIED LOAD, POUNDS 


Part of this study concerned the various char- 
acteristics of many compounds considered for 
the plug coating medium. Exhaustive mechan- 
ical and chemical resistance tests, and care- 
fully measured frictional comparisons, led to 
the selection of a material which has proved 
its ability to stand up under tough service for 
years of normal valve operation. 


JET FUEL is handled by these Rockwell 
PERMATURN valves, in service since 1960. 
Operators have found the plug coating of 
PERMATURN valves gives smooth, easy op- 
eration—and has reduced sealant injection 
needs from once-a-week to once every three 
months. 


I'd like to have your “Pocket Valve Guide” with brief specs and coverage charts on 


Rockwell PERMATURN valves, 
Name—— 

i ———$._..__.. 

Address 


City — 


iem——___...._ igo —__-.__- 


eader in 
nave developed 


Complete production facilities for the new 
PERMATURN valve have been installed at 
Rockwell's nationwide valve manufacturing 
plants. The equipment shown above was spe- 
cially developed to coat the plugs of Rockwell 
PERMATURN valves on a production line basis 
and is typical of installations at other Rock- 
well plants. 


SURE OPERATION on tough services 
has been proved by pilot installations of 
PERMATURN valves across the country. The 
coated plug supplements a regular program 
of sealant replacement, needed in these serv- 
ices for long valve life, to assure low-torque 
operation at all times. 


ROCKWELL PERMATURN VALVES 


another fine product by 


ROCKWELL 
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PERFORMANCE STARTS HER 


A 1/1000th inch mistake can reduce a rotary pump’s capacity by 10% 


‘lose tolerances are extremely important — sions of a rotary to an accuracy of one Corporation, Section 20-16, Harrison, 
la rotary pump. Capacity, efficiency, — ten-thousandth of an inch. New Jersey. 

lietness, and low maintenance depends Every Worthington rotary is meticu- 

ithe accuracy built into the pump. lously checked at each stage of con- 

That’s why Worthington has invested struction. When you buy a Worthington 

liny hundreds of thousands of dollars — pump, rotary or centrifugal, this quality 

hprecision equipment designed specifi- is yours at no extra cost. 

lly for the manufacture of rotary For the name of your nearest Worth- 

imps. The air-gauging machine above, ington pump distributor consult. the 


texample, checks the itterior dimen- Yellow Pages. Or write to Worthington WORTH I NGTON 
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Can you get Caustic Soda in Elliott 


Lake, Ontario for $22 a ton?...Soda 
Ash in Blue Water New Mexico, for 628 


..-Lime in Hilo, Hawaii, for #55 


Of course not, for the caustic soda and soda ash! Certainly 
yes, in the case of lime. Yet you may be able to substitute 
Basic’s magnesium oxide, MAGOX® at comparable prices— 
whatever your location. Surprised? Then perhaps now may 
be the time to take another and perhaps closer look at your 
reagent costs — whether or not you have a problem that can 
be solved by the unique properties of MAGOX. Even in the case 
of lime, when sludge formation and scaling increase process- 
ing costs, MAGOX may actually cost less. Here are justa 


few examples of how MAGOx helped to solve unusual proc- 
essing problems by adsorption and controlled neutralization, 
how MAGOx reduced operating costs: 


In Hilo, Hawaii 





To avoid gypsum 
precipitation, yet reduce the high neu- 
tralization cost resulting from the use 
of caustic soda. Use 
of Basic’s MAGOX as a reagent. 

A 65% reduction in 
neutralizing reagent ~ost, saving more 
than $5,000 per month. 


+InBiue Water, New Mexico 


PROBLEM: Excessive slime 
build-up due to pH adjustment 
resulted in plant shut-downs. 
SOLUTION: Suwhstitution of 
Basic’s MAGOx for the soda ash 
initially used to solve problem. 
RESULT: Neutralizing rate sat- 
istactory...sliming eliminated 
.-.4 35% cut in reagent costs 
over soda ash for an annual sav- 
ing of more than $60,000. 


HOW CAN MaAGox HELP 
YOU? Produced from benefi- 
ciated magnesite ores, Basic’s 
MAGOxX is unusually low in 





Elimination of gyp- 
sum-rich scale on evaporator tubes 
caused by the “liming” of sugar 
juices. Substitution 
of Basic’s MAGOX for 40% of the 
lime. Reduction of 
manual de-scaling costs by more 
than 80% .. a 20% over-all saving in 
neutralization process costs, de- 
spite higher reagent costs... elimi- 
nation of premature and unsched- 
uled shut-downs due to scaling. 


Recent net ton FOB works price listings are: 50% 
caustic soda, $50.00; 58% soda ash, Lt., bed. 
$37.50; chemical hydrated time, bgd. $17.25. 





cost and high in ‘‘problem-solving” capability. With competent 
laboratory back-up, Basic’s chemical specialists are anxious to 
help analyze your particular processing problem. Whether it in- 
volves neutralization, adsorption, precipitation or other opera- 
tions, MAGOX may now be your least expensive solution. Let us 
know if you would like more complete information on the unique 
properties of MAGOX and on its many successful applications. 


CHEMICAL 
DIVISION 








SEE OUR PRODUCTS AT BBOQOTH 482 
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CHEMICAL INDUSTRIES 
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PROBLEM: how to collect, record and transmit 
critical fluid flow data more accurately than 
ever before. 


SOLUTION: custom-designed flow measure- 
ment systems from General Electric. 


RESULT: reliable process control, simplified 
fluid accounting, precision batch blending 
and loading. 


System instrumentation includes: true mass flowmeter, 
available in 13 standard ranges @ null balance re- 
corders, a full line of strip and round-chart m new 
telemetering equipment, analog and digital. 

In addition, ticket printers and totalizing counters 
are available for visual digital display and pre-set 
counters may be added to provide precision control 


in blending and loading operations. 


FOR FLUID FLOW PROCESS: 


In a variety of system applications, these General 
Electric instruments cut operating costs and boost 
plant production . . . through simplified and more 
accurate measurement. No wonder they’ve been speci- 
fied by process engineers throughout the world. 
Performance-proved . . . on the line! 

For complete information, contact your nearby Gen- 
eral Electric sales office or write Section 599-08, 
General Electric Co., Schenectady 5, N. Y. for the 
following bulletins: GEA-6925, Mass Flowmeter; 
GEA-6887, Null Balance Recorders; GEA-7163, Tele- 
metering Systems. In Canada, contact Canadian G.E. 
Co. Ltd., 940 Lansdowne Ave., Toronto 4, Ontario. 
Outside the U.S. and Canada, contact International 
G.E. Co., 150 E. 42nd St., New York 14, N. Y. 


INSTRUMENT DEPARTMENT 


GENERAL @@ ELECTRIC 





Mass Flowmeter measures fluid flow directly in 
pounds, eliminates volume-to-mass conversion 
+1% accuracy unaffected by change in pressure 
density, temperature, viscosity, flow rate. 13 
standard ranges now available. 


HIGH ACCURACY ¥ 


General Electric Null Balance Recorders featur: 
silicon diode reference voltage source for oper 
tional reliability; varied control forms for versat! 
applications; components mounted on swing-o 
panel to simplify routine maintenance Full lin 
includes multipoint, single and two-pen strip ¢ 


round-chart models 








TICKET 
PRINTER 
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G-E MASS FLOWMETER 


SOLENOID 





REMOTE 
PRESET 
COUNTER 












GE 





MASS FLOWMETER 





AMMONIA PLANT 





(<3) , . REMOTE 
P ¢ TICKET COUNTER _ 
2 PRINTER : . " 9d ie, 
Ee Batch Loading—G.E. Flowmetering System assures accurate loading 
a precise totalization; is unaffected by temperature changes in tank or 


pipe. Meter measures different fluids with no calibration change 
Remote totalization with preset counters also provides startup, shut- 
down or alarm. 

rectly in 
version 
ressure 
ate. 13 








GE MASS G-E MASS 
FLOWMETER FLOWMETER 









ETHYLENE ETHYLENE 
OUT IN 


CUSTOMER PLANT 


PETROCHEMICAL 
PLANT 
TICKET Custody Transfer—G.E. Flowmetering System assures accurate meas- 
g PRINTER urement at both ends of transfer despite differences in operating con- 
ditions. Ticket Printer provides printed record of fluid shipped. System 
offers simplified, accurate accounting between producer and customer 
plants and also in interplant transfers. 


ACY MEASUREMENT SYSTEMS FROM GENERAL ELECTRIC 





G-E RECORDER-INDICATOR 
MASS FLOW RATE 

EMF-AIR 

CONVERTER 
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PLANT #1 
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G-E 
u ‘ TELEMETER RECEIVER G-E J vicitat 
TELEMETER | RECEIVER 
aps eben eas cls memes caps enjidiigihdtasas haa 
2 G-E RECORDER- 
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G-E MASS 
FLOWMETER 










5 featur 
or opera 
-versati! G-E MASS FLOWMETER 
F FOR TOTALIZED FLOW 
swing-OU 
Full line 





PLANT #2 
1--Strip © (FLUID B) ; [ 


! Blending—G.E. Flowmetering System measures and totalizes fluid mass diréctly, 






TOTAL 
BLEND TANK 
G-E RECORDER 
CONTROLLER 














‘ates laborious volume-to-mass conversions. Predetermining counters assure simplic- 
\ ‘ so : 

‘accuracy in blending operations. Data is instantly telemetered to central locations 
« G-E Telemetering. Typical blends are refrigerants, sélvents and special naphthas. 























TYPICAL PROPERTIES OF SHELL TOLU-SOL THINNERS 
Tolu-Sol 5 10 15 20 25 30 35 40 45 50 
Distillation °F. 
(ASTM D-86) 
IBP 199 199 199 199 200 203 204 204 205 205 
Dry Point 215 217 220 222 223 227 228 230 230 231 
Specific Gravity 
60° /60°F. 0.699 0.714 0.721 0.729 0.734 0.747 0.751 0.761 0.769 0.785 } 
Composition, %v ( 
Paraffins 88 82 77 73 69 64 60 56 51 46 
Naphthenes 9 8 8 7 7 6 6 5 5 4 
Aromatics 3 10 1S 20 24 30 34 39 44 50 r 
Absolute Viscosity I 
centipoise @ 77°F. 0.41 0.41 0.41 0.42 0.42 0.43 0.44 0.44 0.45 0.46 I 
Aniline Cloud : 
Point °F. 148 134 123 114 107 93 86 75 64 55 a 
L % 
Nitrocellulose ' 
Dilution Power* 
(ASTM D-1134) 1.22 1.32 1.40 1.49 1.53 1.62 1.68 1.76 1.84 1.92 
*Also known as Lacquer Dilution Ratio 
f 
Comparison chart shows how range of solvency of Tolu-Sol For help in choosing the grade that gives the optimum combi- d 
family widens the choice of diluents for your formulations. If nation of properties and cost for your formulations, call in your d 
an intermediate grade is needed, ask Shell to make it for you. Shell Industrial Products Representative. 
C) 


BULLETIN: 


Shell announces a large new family of 
Tolu-Sol thinners that allow you to choose | 
the precise solvency you need 
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From today, the name Tolu-Sol® applies not to one product, Within the family, the aromatic con- TI 
but to a complete family of hydrocarbon solvents. tent varies from less than 5 per cent to pre 
—— ‘  — r 
Shell’s new Tolu-Sol family is characterized by extremely — @bout 50 per cent. Pr 
lownaphthene content and closely controlled aromatic content. ‘ ‘ , 
: ; saat How to identify each grade you 
The family has a wide range of solvent power —but similar ‘ ' vO8 
= 1e percentage of aromatics identihe: : 
volatility. Here are the facts. ¢ percentage of aromatics ide ntifies 
the grade of Tolu-Sol. Thus, Tolu-Sol sn 
; es : 10 contains approximately 10 per cent . 
yow you can select precisely the — with its new Tolu-Sol family. ; ie Ts ily, 
a. , an ph OCs aromatics. Tolu-Sol 50 has approxi- 
right solvency for your needs The composition of these thinners ; 1.( 
: , eigen ee ernie ; . mately 50 per cent aromatics. 
from a family of thinners with similar is characterized by a low naphthene ’ Tol 
volatility but different solvent power. content and a closely controlled aro- The Tolu-Sol you have known for of : 
Shell makes this flexibility possible matic portion, years is now called Tolu-Sol 25. clon 
46 November 13, 1961—Cuemicat ENGINEERING Cn 
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And it now has a higher aromatic 
content and better odor. 
To develop this new family of sol- 
vents, Shell scientists adopted a manu- 
facturing technique that gives more 
precise control over the composition of 
each of the Tolu-Sol grades. 


Controlled composition 

The naphthene content is kept low, 
because naphthenes, despite their 
high KB numbers, have relatively poor 
viscosity reducing power. However, 
aromatics have high solvency and good 
viscosity reducing power. 

Shell carefully controls the pro- 

portions of aromatics in each grade 

of Tolu-Sol. 
Aniline cloud points and lacquer 
dilution ratios show that the Tolu-Sol 
diluents will provide the solvency you 
expect. 





Scientist in Shell Laboratory mea- 
sures lacquer dilution ratios of Tolu- 
Sol. Ratios range from 1.22 to 1.92. 


Greater uniformity 
The Shell manufacturing technique 
produces thinners with dependable 
properties. 

This new Tolu-Sol family can give 
you greater flexibility in establishing 
your own formulations. 

Here, Shell discusses four impor- 
tant features of the new Tolu-Sol fam- 
ily. 

1. Compatibility. The full family of 
Tolu-Sol thinners covers a wide range 
of solvencies (see chart). Aniline 
cloud points range from 148° F. to 55°F. 





Range of solvencies of new Tolu-Sol 
family covers wide range of formula- 
tion requirements. Example: Low- 
aromatic Tolu-Sol 10 is ideal thinner 
for traffic paints and rubber cements. 


and lacquer dilution ratios range from 


1522to 1.92. 
2. Volatility. The Tolu-Sol family has 


similar volatility with only small dif- 
ferences in evaporation rates. 

3. Viscosity. All grades of Tolu-Sol 
have an unusually low naphthene con- 
tent. Because of this, Tolu-Sol thinners 
have very low viscosities for their re- 
spective solvency ranges. 

Their lower solvent viscosities can 
lead to lower finished solution viscosi- 
ties. Or, at the option of the user, 
higher solids content with the same 


finished solution viscosities may be 
possible. 

4. Odor. Because they are so highly 
refined, Tolu-Sol thinners have excep- 
tionally low bulk odor and residual 


odor. 


Wide distribution 
Shell’s new Tolu-Sol family 
able now for delivery to all areas east 


is avail- 


of the Rockies. 





Memo to 
West Coast formulators 
New family of Tolu-Sol dilu- 
ents is not yet available on the 
West Coast. There, Tolu-Sol W 
will retain the dependable prop- 
erties you are accustomed to. 











For complete information on Shell 
Tolu-Sol thinners, see your Shell In- 
dustrial Products Representative. Or 
mail the coupon below. 





A BULLETIN FROM SHELL 
—where scientists are working 
to provide better products for industry 





-—Mail coupon for copy of Technical Bulletin on Tolu-Sol—-~, 


Shell Oil Company, 
50 West 50th Street, 
New York 20, New York 


Bulletin No. SP-61-2 on the 


Please send me a free copy of your Technical 


new family of Shell Tolu-Sol diluents. 
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MECHANICAL SIMPLICITY MEANS FAR LESS COST! 


4 
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* ROTARY 
COMPRESSORS 








More and more, industrial leaders are 
looking-to (and buying) Fairbanks Morse 
leadership in Compressor design. Why? 
Because the unique, mechanical simplicity 
of this rotary design combines maximum 
efficiency and reliability with low initial 
cost—low maintenance requirements—min- 
imum operating costs. And skid-mounting 
cuts installation time— puts you on stream 
faster. 


The advanced design of the F-M Axial 
Flow Rotary Compressor features helical- 
shaped rotors for smooth, economical com- 
pression . . . with oil-free delivery, surge- 
free operation on a wide variety of gases. 


F-M Rotary Compressors have no re- 
ciprocating parts, no valves, no metal-to- 
metal contact in the compression chamber. 
Result? Minimum ‘‘down-time’’ expense. 
They save space— produce minimum 
vibration — provide stable performance 
with speed flexibility. Every Rotary 
Compressor built features famous 
Fairbanks Morse quality craftsmanship. 


Skid-Mounted, Tandem Rotary Com- 
pressor ready for installation at 


With capacities up to 21,000 cfm—and 
pressures up to 250 psig, F-M Rotary 
Compressors are a versatile asset to many 
operations. Discover how they can step up 
the efficiency of your operation . . . and 
cut maintenance and installation costs as 
well. Write: Fairbanks, Morse & Cc., 
Director of Marketing, Compressor 
Division: Beloit, Wisconsin. 


THESE INDUSTRIAL LEADERS 
HAVE BOUGHT F-M LEADERSHIP 
IN COMPRESSOR DESIGN! 


(What Benefits Them Can Benefit YOU) 


The Algoma Steel 
Corporation, Limited 
American Metal 
Climax, Inc. 
CF Braun & Co. 
Celanese Chemical Co. 
Copolymer Rubber & 
Chemical Corp. 
Cyanamid of Canada, Ltd. 
Deere & Company 
Foster Wheeler Corporation 
M. W. Kellogg Co. 


Monsanto Chemical Co. 

The Ralph M. Parsons 
Company 

Phillips Chemical Co. 

Scientific Design Co., Inc. 

Shell Chemical Company 

St. Paul Ammonia 
Products Co. 

Unjon Carbide 
Chemicals Company 

United Refining Co. 


PAIRBANKS MORSE 





Deere & Company, Waterloo Tractor 
Works. 


A MAJOR INDUSTRIAL COMPONENT OF 





Model 200L3/132L3 Fairbanks-Morse 
Rotary Air Compressor for 12,000 
cfm, 110 psig. with 2600 h.p. steam 
turbine drive. i 


FAIRBANKS WHITNEY 











Maintain flexibility in your operations by removing all 
uncertainties about availability of oxygen for your chem- 
ical process requirements. Buy oxygen as a tonnage 
pipeline chemical commodity — let Airco build and oper- 
ate a plant for you. 

An Airco plant assures you of all the oxygen you 
require . . . piped to you at a steady rate .. . ata firm, 
fair price. And if you need nitrogen, that too is available 
from the air separation plant we build. 


Don't get boxed in by oxygen supply problems. 








} 
GUARANTEED BACK-UP. Your new plant is part oft , 
Airco's integrated system of supply. If your onygemaove 
requirements increase . . . or if the oxygen plant is down a 
for any reason, you're not squeezed. Airco will meet 
your needs from its nationwide network of oxygen plants. 
NO CAPITAL INVESTMENT. Airco finances the oxyge? 
plant, whether it’s on property leased from you or on drs 

our over-the-fence site. You pay only for oxygen... duction 
have the capital for the oxygen plant available for other ASSUR 


femper 
Cconstru 
Oxyger 





le hire build and operate a plant for you 


ar ec process requirements. at a firm contractual price that reflects the economies 
Aa PROVEN TECHNOLOGY. Air separation is a special- provided by Airco's large resources and long experience. 
_ ized business. Airco has 45 years’ experience in low- For the full oxygen story, write, wire or phone today. 
nla femperature technology . . . design, engineering and 
“ Construction proficiency that has dotted the country with 


or i oxygen plants. There's no first-plant guesswork .. . late 
Sorts. . . long shake-down periods that ruin your pro- 


® 
” «ction schedules. Air RED UCTION 


ASSURED LOW COST. Your oxygen is available fast... 150 EAST 42nd STREET - NEW YORK 17,NEW YORK 








First anniversary report on 
world’s first jet-powered gas turbine 


ede bn . SZ > 


R. L. Boyer, Vice President of Advanced 
Planning, and W. B. Boyum, Manager of Gas 
Turbine Sales, The Cooper-Bessemer Corpo- 
ration, report on RT-248’s first anniversary... 


























The Cooper-Bessemer RT-248 gas turbine shown 
below started operation on October 31, 1960, at 
Columbia Gulf Transmission’s Clementsville 
(Kentucky) compressor station of the Columbia 
Gas System. Here’s what it proved after the first 
year in service: 


e Unparalleled ovérall economy of operation, as 
expected. @ Exceptional reliability and availability, 
proven by 6500 hours of heavy-duty service with 
average load in excess of its 10,500 hp rating. 


e Simplicity and ease of control. Since June 20 has 
operated remotely from Nashville. ¢ High effi- 
ciency (25%) without costly, bulky regeneration 
equipment. ¢ Lower overhaul and downtime ex- 
pense than with other comparable prime movers. 


Unit exchange concept with factory reconditioning 
of ‘‘jet’’ simplifies maintenance. 


The RT-248 is a joint development of Cooper- 
Bessemer and Pratt & Whitney Aircraft. For further 
information on this and other C-B gas turbines, 
from 340 to 15,000 bhp, for all power applications, 
contact our nearest office. 


GENERAL OFFICES: MOUNT VERNON, OHIO 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINES: GAS - DIESEL - DUAL-FUEL 
JET-POWERED GAS TURBINES 

















“LET CORLAR™ 
CRACK DOWN 
ON YOUR 
MAINTENANCE COSTS!” 


“Premature paint failure like this plays hob with 
profits,” says DuPont Technical Representative Pete 
Sikkel. “And more often than not, so-called ‘bargain’ 
finishes are to blame. 


“Du Pont’s new CORLAR Epoxy Chemical-Resistant 
Enamels, on the other hand, solve this kind of problem. 
CORLAR grew out of continuing research to develop 
a new kind of protective finish—for really difficult con- 
ditions caused by highly corrosive atmospheres involv- 
ing mineral acids, alkalies, moisture and heat. Once 
applied, CORLAR enamels form a tough, molecular film 
that literally locks out corrosion. And of course, like 
all Du Pont finishes, they’re chemically engineered to 
cope with specific situations. 





“Just as important as the paints you use, however, 
is the way you use them. Which is where Du Pont’s 
system of maintenance painting brings you an impor- 
tant bonus: expert technical assistance, to help you 
effect the kind of savings that turn maintenance dol- 
lars into profit dollars. Our recommendations, based 
on a careful analysis of your problem, assure effective, 
long-term protection at lowest cost per square foot 
per year!” 





Over 11 years’ experience with corrosion problems 
makes Pete Sikkel typical of the able, expert help you 
can expect from DuPont. Why not call your local 
DuPont district sales office the next time you have 
a corrosion problem? For facts on the finishes men- 
tioned here, just clip and mail the coupon below. 


TCC eee eee eee ee eee eee eee eee eee ee eee eee eee ee eee eee eee ee ee ee ee ee ee ee 


E. |. du Pont de Nemours & Co. (Inc.) 
Finishes Division, Department CE-111 
Wilmington 98, Delaware 








[| Please send me, without obligation, technical bulletin 
on CORLAR. 


{_) Please have Du Pont Technical Representative schedule 
a call. 


Name >: ir ieee 





Firm : CS EO a ae EE CTO TS 
Address ea Pg Fim 


ae ee Zone__State___ 


MAINTENANCE PAINTS 


REG. 5. pat OFF 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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At CHEMPUMP, \ experience is a real thing, accumulated 
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for our Nuclear Navy fa } the only one with UL approval for Class H insulation 


‘aRe 


Ip.) 






up to 1400 gpm, and special models al for fluids up to 1000°F, and at line 











ressures up to 5000 psi. , a + 
p | p p \ Vs E 


XX 


Van 


Today’s CHEMPUMP is built for the really tough pumping jobs: it’s all-welded, has no 


is really leakproof. Its unique automatic thrust balance, triple-size 


ON a 
Cy rN 


bearings and oil-filled stator cavity reduce maintenance to the vanishing point. Unusually 










give CHEMPUMP the highest overall efficiency in the 


industry. Its design is so compact, models up to 3 HP can be suspended in the pipe line 


-_e 
without support; larger models require no special foundations. re ve 


\ it pays to specify CHEMPUMP. Let us show you why—ask for 





When the pump- 






ing gets tough, 


pos 


Bulletin 1100. Cy—EmpumpP Division, Fostor1iA CORPORATION, Buck and County Line Roads, 


Huntingdon Valley, Pennsylvania. - = Ne KE re PU RF | a 


First in the field . . . process proved 
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Temperature gauge !n cab 
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Another First 


“T-1” Steel—Stainless Steel in a tank trudth 


Ethyl 
that 
tank 
has be 
Anilir 
The 
\t bottl 
‘} select, 
yield 
plate 













— (a - 
TRAILER STOPS AT ALL.R. Cpe 


Smo. 


Safety check up. Specially trained drivers are used on this truck to deliver ethylene oxide for General Aniline & Film. Before takeoff, a 10-point pre-loading signi 
and a 12-point post-loading check is made for safety. The trailer was built by Trinity Steel Company, Inc., 4001 Irving Blvd., Dallas, Texas. } 





en This mark tells you a product is made of modern, dependable Steel. 
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nforced steel dome protects valves 


Pressure gauge 


Foany-type fire paint 3” insulation 


' 


91) 


¥%" USS "T-1" Steel inner tank for strength 


3” wood spacers 


%” Type 302 Stainless Steel protective skin 


a 


Fou: Cut-away diagram of tank showing construction features. 



















Ethylene oxide can now be added to the list of chemicals 
that can be shipped safely in bulk by truck. This new 
tank truck was especially designed to do the job... it 
has been in daily service for over a year at the General 
Aniline & Film Corporation plant, Linden, New Jersey. 

The 5,300-gallon tank is basically a huge steel vacuum 
bottle. USS ‘“T-1”’ 
‘I selected for the inside shell because of its high minimum 
yield strength of 100,000 psi. This permitted a *s-inch 
plate thickness instead of !!,, inch. Inner tank weight 
i ‘fwas reduced almost 50% 
increased payload—an important factor due to highway 
weight restrictions. 

The outside tank is -inch Stainless Steel (Type 302) 
with a 3-inch layer of glass wool between the tanks. 
Ethylene oxide is loaded at 40°F and the truck is de- 
signed for a maximum temperature rise of 5°F in 24 
hours. Liquid ethylene oxide boils at 51.3°F, and the 
et Vapors are highly flammable. The shiny stainless steel 
reflects heat, helps to keep the tank cool, and has high 
Tesistance to tearing in case of accident. Trinity Steel 





Constructional Alloy Steel was 


. The lighter weight meant 


worked to code and general safety requirements in de- 


e-loading f Signing and building this special product trailer to meet 
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that hauls ethylene oxide safely—at lower cost 





ICC and ASME Specifications. 

Lower costs. Before the use of this truck, receivers 
who did not have access to railroad sidings had to pay a 
50% premium for the drums in which the oxide was 
shipped. The savings more than justify the use ofthetruck. 

Safety ‘‘engineered-in.’’ The use of extra strong 
USS ‘‘T-1” Steel and a high yield strength Stainless 
Steel (Type 302) provide a double measure of safety. The 
basic specifications of the tank truck were worked out 
by a committee of the Manufacturing Chemists Associa- 
tion assisted by H. H. Tiedemann, Production Manager 
of Heavy Chemicals, Antara Chemical Division, General 
Aniline & Film Corporation. 

For more information on what USS “*T-1” Steel can 
do for you, write United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. USS and ‘“T-1”’ 
are registered trademarks. 


United States Steel Corporation - American Steel and 
Wire Division - Columbia-Geneva Steel Division 
National Tube Division - Tennessee Coal and Iron 
Division « United States Steel Supply Division - United 
States Steel Export Company 


United States Steel 





MULTIPLY 
ENGINEERS 


One engineer and an EAI PACE TR-10 transistorized desktop analog computer can be the equal of several men | 
limited to conventional design tools. The TR-10 multiplies the design capabilities of the most able engineer. One | 


TR-10, equipped with a removable patch panel, will serve the needs of a roomful of engineers. This new patch panel 
permits pre-patching of programs away from the computer. It plugs into the computer instantly — valuable | 
computation time is conserved. @ Versatility of the TR-10 is unequalled. Unique simplicity makes it excellent for 
students or engineers unfamiliar with analog techniques. Accurate to a tenth of one percent, the TR-10 performs : 
admirably for the experienced user in 95% of routine engineering problems. And with High-Speed Repetitive } 
Operation added, or with several units slaved to operate as one, the TR-10 meets the demands of many advanced | 
applications. ™ For technical data on this almost infinitely versatile computer, write for Bulletin No. AC 934. | 


E Al ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 


Leader in Analogics Analog/Digital Computers Data Reduction Process Control Instruments Computation Service 
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What Really Happens Inside the Bucket 


Exploding a widespread misconception 
of the operation of inverted bucket steam traps 


In describing the operation of the 
inverted bucket trap many well 
meaning people—and some not so 
well meaning; i.e., competitors—re- 
fer to the need for a “bucket full of 
steam” to close the trap, and a 
“bucket full of condensate” to open 
the trap. The implications of these 
requirements are many. Sometimes 
they are contradictory. Often they 
are misleading. Observations of a 
trap with a glass body and a glass 
bucket plus trap design considera- 
tions tell the true story. 
* * * 


In a well designed inverted bucket 
trap (Armstrong, naturally) the 
bucket will float and close the valve 
when it is no more than two-thirds 
full of steam. For example, the buck- 
et in an Armstrong No. 812 trap is 
31%6” deep. It will float with only 2” 
of steam. 

Good design also dictates that the 
maximum test opening pressure of 
a trap should be well in excess of 
the maximum working pressure for 
which the trap is furnished. For ex- 
ample a No. 812 trap for 100 psi with 
the bucket filled with cold water 
should open at a test pressure of at 
least 165 psi. Therefore, the bucket 
does not have to fill completely with 
condensate to open at 100 psi. The 
entrance of 1.20” of condensate will 
cause the bucket to sink. .8” of steam 
remains at the top of the bucket at 
the time it is heavy enough to open 
the valve at 100 psig and with no 
back pressure. 

Thus the opening and closing of a 
100 psi trap with 3'%6” deep bucket 
is controlled by a change in the 
water level of only 1.20”. 

In actual practice the 100 psi trap 
may be draining a steam main in 
which daytime pressure is only 30 
psig. Instead of requiring a 1.20” rise 
in bucket water level to open the 
trap against this pressure, the bucket 
will be heavy enough to open the 
valve as soon as the water level in 
the bucket has risen about 46”. 

Obviously, it does not “take a 
bucket full of steam” to close the 
inverted bucket trap, or a “bucket 
full of condensate” to open the trap. 


What’s the Significance? 


As illustrated above the opening 
of an Armstrong Trap requires the 
accumulation in the trap of less than 
one-third of a bucket full of con- 
densate. This assures good operating 
characteristics for the vast majority 
of services by discharging small ac- 
cumulations of condensate as soon 
as they reach the trap. It also assures 








HOW THE INVERTED BUCKET TRAP WORKS 





Bconpensate 
Bijsteam 


A bucket full of con- 
densate has been dis- 
charged and steam fills 
the bucket. Valve will 
remain closed until— 





Condensate has been 
discharged and steam 
enters the bucket. When 
bucket is no more than 
two-thirds full of steam, 
it floats, closing the 
valve. Valve will re- 
main closed until— 


. . « bucket again fills 
with condensate. When 
the bucket is full it 
sinks, Opening trap 
valve. Valve remains 
open until— 





. about one-third of 
a bucket full of con- 
densate enters the 
bucket. It loses bouy- 
ancy and sinks, open- 
ing the trap valve. 
Condensate will be dis- 
charged until— 


- . Steam fills the 
bucket which then 
floats and closes the 
discharge valve. 





. . . Steam fills about 
two-thirds of the buck- 
et, which then floats 
and closes the dis- 
charge valve. 








frequent opening pressure drops to 
break up air and condensate films 
on heat transfer surfaces and there- 
by maintain high heat transfer rates 
in the unit being drained. 

Additionally, the fact that no more 
than two-thirds of a bucket of steam 
is required to float the bucket means 
that there will always be a generous 
water seal at the bottom of the 
bucket. In the case of the No. 812 
trap described above, it will be 1.8” 
deep. This insures that no steam can 
leak from the bottom of the bucket. 
More importantly, the bucket can 
float to close the valve even when 
the bucket is not completely sub- 
merged in condensate. 


A Proven Principle 
Engineered Up to the Minute 


While the inverted bucket concept 
for steam traps is half a century old, 
today’s Armstrong inverted bucket 
traps incorporate design considera- 
tions unknown 50 years ago. The in- 
verted bucket of the Armstrong trap, 
for example, is not just an upside 
down bucket. It is a carefully sized, 
weighted and vented component of 
a steam trap mechanism that expe- 
rience proves will do its job right. 
Throughout, Armstrong design has 
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kept pace with technological ad- 
vancements, modified when neces- 
sary to meet changing requirements. 

We do not claim that Armstrong 
Traps will do every single job better 
than any other trap. But we do be- 
lieve it will do more jobs better and 
more consistently than any other 
trap. More important, though, for 
most services, Armstrong Inverted 
Bucket Steam Traps enable you to 
get more efficient steam utilization 
with minimum problems. 

We’re so sure of what Armstrong 
Traps can do that we unconditionally 
guarantee that they will satisfy you. 
You are the sole judge, too, so there’s 
practically no risk. 

* * * 

The 48 page Armstrong Steam Trap 
Book describes other Armstrong 
features. It also discusses trap selec- 
tion, installation and maintenance. 
Ask your Armstrong Representative 
for a copy or write: Armstrong Ma- 
chine Works, 8582 Maple Street, 
Three Rivers, Michigan. 


ARMSTRONG 


STEAM TRAPS 
59 











Bristol Series 532 A/D pneumatic recording controller 
is outstandingly SIMPLE, RELIABLE, and STABLE 








Simple modular design for ease of servicing 

@ High control stability for closer process 
control 

@ Designed for batch-type and continuous 
processes 

w Proportional, proportional-plus-reset, and 

proportional-plus-derivative control models 

available 


Top control performance with maximum simplicity plus standard 
Bristol precision measuring elements—those are the key features 
of the Bristol Series 532 Recording Controller. The 532 uses the 
same renowned elements that have earned such a reputation for 


| ; 
CONTROL UNIT CHARACTERISTICS: 


PROPORTIONAL BAND: 0-400% continuously ad- 
justable, direct- or reverse-acting. 

RESET: 0.1 to 100 repeats per minute. 
DERIVATIVE: 0 to 10 minutes derivative time. 

AIR PILOT: Non-bleed type. 

PILOT CAPACITY: Over 3.0 scfm. 

FREQUENCY RESPONSE: Essentially flat to 300 
cycles per minute. 

TEMPERATURE STABILITY: Less than 0.1% change 
in the output pressure for 90°F temperature change. 


CHART: 8” diameter; wide variety available. 





B R i Ss | oO L -+-for Improved production through measurement and control 


RECORDING AND TELEMETERING INSTRUMENTS 


AUTOMATIC CONTROLLING, 


60 


accuracy and dependability on other Bristol automatic control- 
ling and recording instruments—perfected through wide expe- 
rience and many years of development. 

Self-contained modular design of the control unit speeds serv- 
icing. The whole modular unit, consisting of an aluminum cast- 
ing with working parts made of stainless steel, Ni-Span C, and 
Neoprene diaphragms, can be removed by taking out only two 
screws and a link. 

The die-cast aluminum instrument case (1534 x 1034 x 534 
overall) presents a streamlined appearance and is completely 
dustproof and weatherproof. 

Write for complete data on the new, versatile, eco- AcCcO 
nomical 532 A/D. The Bristol Company, 109 Bristol 
Road, Waterbury 20, Conn., a Subsidiary of American 
Chain & Cable Company, Inc. 0.46 





MATERIAL: Aluminum housing; 316 stainless steel 
internal parts; Ni-Span C feedback element. 


RECORDING CONTROLLERS OFFERED FOR: 


PRESSURE AND VACUUM: Ranges from full vacuum 
to 15,000 psi. 
TEMPERATURE: Ranges from—100°F to +1000°F. 


FLOW AND DIFFERENTIAL PRESSURE: With mer- 
cury-type manometer and dry-type differential unit. 
LIQUID LEVEL: With bulb unit and mercury manom- 
eter and dry-type differential unit. 


HUMIDITY: Zero to 100% relative humidity. 
*Advanced Design 
ISNGINEERING 
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Total Service on 
Heat Exchangers 
can’t be measured 


oe 


-—. 


~ 


by the foot 


Anaconda fabricates the finest copper alloy 
tube, sheet, and heavy plate made for 
*s power plant, process industry and marine 
heat exchangers. 
More than that. We also provide Total 
ar Service that you can’t measure by the foot. 
Only Anaconda delivers such a wide variety 
of copper alloys, in sheet, large-size plates 
E and single or duplex tube. Among these are 
, Anaconda exclusives like Everdur®, Am- 
braloy, and Cupro Nickel, 30°%-707, a new, 
lower-cost, high-strength feedwater heater 














“A tube alloy. Total Service also includes the 
experienced on-the-spot guidance and ad- 
sis vice of Anaconda technical representatives 
stile to help solve any heat transfer or corrosion 
onl problem. 
two Anaconda satisfies your needs for heat 
exchanger materials. Why not write for 
534 your copy of Publication B-2. This 44-page 
tely presentation of our tubes and plates for 
| j condensers and heat exchangers details 
co properties and fabrication methods. 
A Address: Anaconda American Brass Com- 
y>) pany, Waterbury 20, Conn. In Canada: 
7 Anaconda American Brass Ltd., New 
Toronto, Ontario. 61-922 
“ ANACONDA 
AMERICAN BRASS COMPANY 
ae ee 
~~ mann mee 
sign 
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HOW MUCH automation 
...and WHEN? 






































BAILEY 700 SYSTEMS can help you make sure... 
with step-by-step benefits 


Many important—and profitable—improvements in opera- 
tions can be accomplished with analog and digital com- 
puter equipment. 

Too much, too soon, however, can be costly—as can 
too little, too late. Intermediate stages of refinements in 
measurement and control are desirable and necessary. These 
not only can produce substantial benefits, but can demon- 
strate the additional improvements possible with further— 
or ultimately complete automation. Bailey step-by-step 
automation assures against loss of prior investment. 

Bailey engineers can help you determine optimum usage 
of Bailey 700 Analog and Digital Systems in your operations. 
They are equipped, by broad experience, to provide single- 
source responsibility from sensing and measuring instru- 
mentation to complete automation. Bailey 700 Systems are 
installed, in operation, or on order, at locations from coast 
to coast and throughout the world. 

Find out what this Bailey experience can offer you. Con- 
tact your Bailey District Office. 


CHEMICAL AND PETROLEUM DIVISION 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 


1054 IVANHOE ROAD 





SIX STEPS TO FULL AUTOMATION 


Centralize and simplify information display — 
use analog and digital techniques to clarify infor- 
mation, aid operator understanding, improve 
reliability of interpretation, and save space. 


Extend use of interlocks and limiting circuitry— 
use digital solid-state components to extend super- 
visory controls...minimize effects of human error. 


Increase use of automatic sub-loops— simplify 
and standardize the starting, controlling, and stop- 
ping of major plant components and sub-systems. 


Extend on-line controls—integrate sub-loops, 
interlocks, and limiting controls with conventional 
controls to secure automatic operation over full 
range, once unit is on the line. 

Provide performance monitoring—add computing 


facilities to provide up-to-date calculations for oper- 
ation improvement and maintenance scheduling. 


Integrate all system elements — add start-stop 
control to provide full automation, the ultimate goal. 


CP 159-1 
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HAMMER 







BOOTH 161 


FIRST FLOOR 


CHEM. SHOW 4 






e Crushes, Grinds, Shreds 
To Finished Size in One 
Operation 


Up To 50% 


| e Reduces Production Costs 
| e Saves Up To 75% On Equipment Cost 


Williams No. 60 GA Mill with heavy duty steel 
plate frame. Cover has been opened to show 


heavy duty manganese steel liners, breaker 
plates, grate bars and hammers. | 











Whether your size reduction job involves crushing, 
grinding or shredding—whether the material is 
mineral, chemical, vegetable or animal— Williams 
has a hammer mill designed to do it from start to 
finish in a single operation. More uniform product, 
increased output, plus savings in time and labor 
can cut production costs as much as half! 











Extra primary and secondary crushers are seldom 
required with a Williams—no extra drives or 






Roller Helix-Seal Air Vibrating Feeders Impactors 


Mills Mills Separators Screens 
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conveyors, no costly foundations or buildings for 
additional crushers are necessary. Expensive main- 
tenance, replacement parts, excessive downtime 
and labor are reduced to a minimum. 


Learn how a Williams hammer mill can step up your 
output, and improve your product quality. Write 
—explain your operation—and ask for a catalog. 





WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 N. 9th St, St. Louis 6, Mo. 





Oldest and Largest Manufacturers of Hammer Mills in the World 








GA RLOC KH 
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ENGINEERED _ 
TEFLON‘ 
PRODUCTS 

for 

Chemical 


SEE §=Processing 





New, improved Garlock Teflon-Jacketed Gaskets offer distinct advantages on glass- 
lined equipment. Two new design innovations have been added to the formed- 
shield type of gasket: (1) ends are now butt-welded instead of overlapped, 
resulting in a face of uniform thickness and elimination of “lump” at the 
seam; (2) a new, high-quality grade of Teflon is used, resulting in less perme- 
ability and chance of mechanical failure. 


For positive sealing to withstand—but not contaminate—reactive blends, batches 
and mixtures, apply Garlock Teflon-Jacketed Gaskets. Wide variations of 
styles, filler materials, and sizes can be furnished to suit practically all process 
equipment including glass-lined piping, flanges and fittings. Call your local 
Garlock representative at the nearest of the 26 Garlock sales offices and 
warehouses throughout the U. S. and Canada. Or, write for Catalog AD-154. 
Garlock Inc., Palmyra, N. Y. Canadian Div.: Garlock of Canada Ltd. Plastics 
Div.: United States Gasket Co. Order from the Garlock 2,000 . . . two thousand 
different styles of Packings, Gaskets, Seals, Molded and Extruded Rubber, 
Plastic Products. *DuPont Trademark 
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Fabricated and erected 
by Midwest 





for Kaiser 
Aluminum’s 





Baton Rouge plant 


For this alumina processing plant of Kaiser 
Aluminum & Chemical Corporation in Baton 
Rouge, more than 500 tons (1,550 pieces) of 
piping were fabricated at the Midwest plant 


and erected by a Midwest field crew of 250. 


S Midwest also installed slurry pumps, de- 
rO eC silicators, monohydrate digesters, flash 
tanks, liquor heaters, storage tanks and other 


equipment. 

Midwest’s practical experience, complete 

piping. facilities and skilled personnel—in the plant 

and in the field—can serve you efficiently and 
economically, whether you need a single fabri- 
cated assembly or an entire piping job for 
your plant or its power station. 

Write today for 24-page illustrated brochure 
POWER AND PROCESS PIPING, ost 
Midwest’s capabilities in the 
fabrication and erection of 
piping. Includes numerous 
case histories on piping proj- 
ects of all sizes and types. 


MID 


PIPING 


A DIVISION OF CRANE CO. 
7450 South Second St. + St. Louis 4, Missouri 
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DE LAVAL 


multistage 
chliorine compressors 
prove their 


dependability 


In service since 1959, these De Laval compressors 
demonstrate that multistage compressors are practical 
for chlorine compression. This service requires that the 
gas temperature must not exceed a nominal level 
throughout the compression cycle. The De Laval design 
meets this requirement through internal diaphragm 
cooling, circulating carbon tetrachloride. The cooling 
system has remained free from leaks . . . which testifies to 
the quality of both the design and the workmanship. 
This installation is typical of De Laval’s ability to solve 
special compression problems for the Process Industries. 
Why not benefit from our many years of 

experience in this field? 


De Laval Steam Turbine Company, Trenton 2, New Jersey. 
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DE LAVAL * 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT e HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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Cut 


aves up to 23% 


over cost of 
Steel valves! 





Fisher 
nodular iron 
control valves 


ee Nodular Cast (ductile) Iron valve bodies 





have higher yield strength than steel «» 
Ability toresist mechanical shock compares 
favorably to steel «® NCI valves have 


been tested at three times their rated pres- 











sure #® Corrosion resistance is as good, 
NCI VALVE BODY SPECIFICATIONS 


q and generally better, than cast iron or 
: \ Body Styles— Double or single port globe bodies « Body Sizes— 
re “ ) mi : Y% through 12” e End Connections— Screwed, ASA raised face 
ae carbon steel => Effec tive in temperature or RTJ 150 to 600 psi flanges « Plug Style—Top and Bottom 
3 ' guided, V-Pup or Throttle Plug « Pressure— Temperature Rat- 
; ; ranges of — 20°F. to +650°F. and pres- ings—Pressure 80% of corresponding steel flanges at a given 


temperature with maximum pressure up to 1,000 psi and maxi- 
mum temperature 650°F. Minimum Temperature— Minus 20°F. 


sures up to 1,000 psi. «® Shock or impact 
































b ee 
characteristics are comparable to steel «a» 
} ew ; . = : COMPARISON OF MECHANICAL PROPERTIES 
ice For more information, send for Technica Castiron Nodular fron Cast Steel 
; ASTM ASTM ASTM 
i Paper T'M-5. Fisher Governor Company, — — eee 
q Tensile Strength, PS! 31,000 Min. 60,000 Min. 70,000 Min 
Marshalltown, Iowa. Plants in Woodstock, Yield Strength, PS|_——————_45,000* Min. 36,000 Min 
. ae |  % 
Ont., Rochester, England. Butterfly Valve Divi- in 2 Gane Length NIL 15 2? 
sion: Continental Equipment Co., Coraopolis, Pa. — of Elasticity, 12—20x108 oaxio® 30x108 
*0.2% Offset 


If it flows through pipe anywhere in the world 
..,chances are it’s controlled by....... 
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SINCE 1880 





ung ff CHEMICAL ENcinEERING—November 13, 1961 67 










2 
Michigans, 
= special 
MH equipment 









imply taking advantage of a manu- 

facturer’s optional equipment has 
enabled Cargill, Inc. to adapt two Mich- 
igan Tractor Shovels to material han- 
dling jobs that otherwise would require 
Jarger, more expensive machines. 


Required—compact machine 
with extra high dump 

At Cargill’s Omaha, Nebr. warehous- 
ing subsidiary, Cargo Carrier Inc, mate- 
rial handling is almost fully automatic 


—conveyors carry bulk fertilizer and 
rock salt from hoppers to bin, bag and 
box car. But in two important areas, 
material handling is assigned to Tractor 
Shovels—transporting materials from 
bins to hopper...and truck-loading out 
of bins. Both jobs pose special problems. 


















For example, bulk truck-loading re- 
quires a machine that can maneuver in 
cramped bins, around close-spaced sup- 
port posts, through a low clearance 
door . . . and still dump into huge 
transport trucks. A compact 77 hp 
Michigan Model 75A proved perfect 
for bin operations, and its 1% yd bucket 
provided the required capacity. But 
dumping height (9’7”) was insufficient 
to clear the 10’2” high sides of 20 ton 
trucks. The solution: optional high-lift 
arms which gave 2’2” more ciearance 
than the rig’s standard arms. 


Required—small machine 
with extra big capacity 

The other assignment—moving fer- 
tilizer from bins to hopper—calls for a 
much more compact Tractor Shovel... 
one that can maneuver through aisles 
and bin openings on/y 6 ft wide and 6 ft 
high. Here the Model 12B (smallest of 
the nine-model Michigan line) proved 
the perfect size. But its standard 16 
cu ft bucket was too small to transport 
enough fertilizer to meet Cargill's pro- 
duction needs. One obvious solution, 
add another machine, was not practical 
due to cramped quarters and added costs. 

The answer: fit the 44 hp Model 12B 
with a one yard bucket (one of six bucket 
options on this machine). After all, 
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reduce 





| operating 
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costs 
for 





. Cargill, 
= Inc. 


fertilizer is relatively light weight— 
about 60 Ibs/cu ft—a yard would weigh 
well under the Michigan’s 2900 Ib ca- 
pacity. Nor would the extra 12” bucket 
width (62” total) pose any maneuver- 
ability problem. 


Production high... 
availability excellent 

Cargill reports complete success in 
both applications ! The Model 75A loads 
20 ton trucks in less than 10 minutes, 
14 passes, 100 ft one-way trips bin to 
truck. The Model 12B feeds hoppers 
for both bagging and railway box car 
loading, often works 24 hours a day, 
handling granulated fertilizer. 

“We consider high output plus excel- 
lent availability Michigan's biggest 
benefits,’’ summarizes Plant Supt Merle 
Bruce. ‘A fertilizer plant like ours offers 
difficult working conditions for the 
Michigans—dust, cramped quarters, 
round-the-clock duty—but in two years 
neither Michigan has given us a bit of 
trouble . . . or held up production.” 


Michigan is a registered trademark of 


CLARK EQUIPMENT COMPANY 


Construction Machinery Division 


2477 Pipestone Road 
Benton Harbor 44, Michigan 


CLARK’ 


In Canada: : 
Canadian Clark, Ltd, 
St. Thomas, Ontario 
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CERAMIC 


CATALYST 
CARRIERS 


keys to better catalysis 


choose Norton Ceramic Catalyst Carriers 


In reactor columns throughout the 
chemical and petrochemical indus- 
tries, Norton Ceramic Catalyst Car- 
tiers are helping improve catalyst 
life, lower catalyst costs, and provide 
optimum yields from reactions. 

It’s consistent high performance, 
too, because every Norton carrier in 
any quantity is uniform from lot to 
lot. Size, porosity, and purity are 
held to close tolerances. Duplication 
of specifications is assured. 

Today, probably the most widely- 
used Norton carrier is alumina. 
ALUNDUM* alumina carriers are avail- 
able as spheres, pellets, rings, gran- 
ules and powder. However, as new 
Processes are developed, and more 





demanding physical, chemical and 
thermal conditions are encountered, 
new Norton carriers are ready to 
meet catalyst specifications. Various 
new materials and shapes are now 
available in alumina, silica, zircon, 
zirconia and silicon carbide. These 
Norton developments offer porosities 
ranging from 8% to 65% and surface 
areas from less than 1 to 70m?/gram 
(BET method). 

Why not contact your Norton 
Man? Through him you can draw 
upon the wealth of Norton research 
and engineering data compiled over 
the years. He is well qualified to help 
you meet catalyst carrier specifica- 
tions exactly . . . efficiently . . . eco- 
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nomically. Your requirements for new 
and unusual carriers will receive our 
prompt attention. 

Norton carriers are described in 
detail in the Bulletin, ‘‘Keys to Better 
Catalysis.”” For your copy, or for 
technical assistance, write NORTON 
CoMPANY, Refractories Division,510A 
New Bond Street, Worcester 6, Mass. 
*Trade Mark Reg. U.S. Pat. Off. and Foreign Countries 


REFRACTORIES 
Crystallizing ideas 
into products 














SMOOT 
SMOKING 
THANKS T0 
MI CABLE 








Mineral Insulated Cable performs reliably, even under high 
temperatures and 100% humidity. That’s why King Edward 
Cigar Co., Jacksonville, Fla.—world’s largest cigar manu- 
facturer under one roof—chose MI Cable for their new proc- 
ess equipment. Around this oven and dryer assembly, for 








instance, MI is subjected to high temperatures; MI lines 
under the walkway, and to sump pump motors are usually 
wet as moisture is driven out of the oven. In spite of such 
punishment, MI Cable continues to perform. Mineral Insu- 
lated Cable is approved for hazardous use by the NEC. Solve 


your heat and humidity electrical problems with Mineral } 





Insulated Cable. Write for MI 
catalog S-2. General Cable 
Corporation, 730 Third Ave- 
nue, New York 17, New York. cenerat 







CABLE CORPORATION 
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Cross section of Type OC" Heat Exchanger 
showing floating head construction. 


TYPE “Oc” 
HEAT EXCHANGERS 


For heating or cooling a wide variety of liquids and gases, ‘“‘OC’’ Heat 
Exchangers offer numerous design and construction features which 
are a warranty of long life and efficient performance. 





These units have removable tube bundles with an internally packed 
floating head. Sizes range from 6” through 30” diameters, lengths from 
2’ through 20’. Standard material includes steel shells and tube sheets, 
cast iron heads and copper tubes. Stainless steel tubes, tube sheets and 
heads are also available. The design of “OC” exchangers may be varied 
for channel or bonnet heads in both single and two-pass construction. 





B&G Heat Exchangers are welded in spe- ee ee = 
dally designed fixtures by expert workmen. BsG “OC” Heat Exchangers are not only engineered to top effi- 


ciency but are constructed to the uncompromising standards of 
quality and safety demanded by the A.S.M.E. Code. 


With each B&G “SOC” Exchanger, a Manufacturer’s Data Report 
for Unfired Pressure Vessels, Form No. U-1, as required by the 
A.S.M.E. Code rules, is furnished. This form is signed by a qualified 
inspector, holding a National Board Commission, certifying that the 
construction conforms to the latest A.S.M.E. Code for unfired pres- 
sure vessels. The A.S.M.E. ‘‘U”’ symbol is stamped on each exchanger. 





These exchangers are custom-designed units, built to your specifi- 
cations. Inquiries are invited. 


A=) 
WE 


Canadian Licensee: S. A, Armstrong, Ltd., 1400 O'Connor Drive, Toronto 16, Ontario 






BELL & GOSSETT 


Cc O M P A N Y 
Dept. GW-14, Morton Grove, Illinois 





All B&G Heat Exchangers are built to A.S.M.E. 
Code requirements and are so stamped. 








. 
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eer Accuracy 
iA a plus Economy 


in your Multi-Point Monitoring 


Thermo : 
Use | Electronic Economy Monitor! 


) Automatically Scan Up To Ten Points 
The instrument measures temperature, pH, flow, pressure, etc., and compares 
values from each sensing element with a full-range-adjustable set-point. Ten 
red lights on panel show scanning position. Scanning rates from 1 to 10 seconds 


per point are available. 


Automatically Indicate Process Condition 
A red scanning light glows brightly if process is over, (or under) preset value. 
The Economy Monitor can... 

Automatically Shut-Down Process, 


or activate auxiliary alarms, in the event of deviation from set-point. 


Additional Features 


The Economy Monitor is availabie with potentiometer or bridge circuit, has auto- 
matic reference junction compensation, continuous standardization and occupies 
just 7%” by 16” of panel space. Initial cost is low. Ranges are available for all 
standard sensing elements. Calibration accuracy is 0.25% of scale span — sensi- 
tivity is 1 microvolt, independent of scale span. 


eile |. | 
Eh trie emperature WRITE for full information today— 
eci//c Measuring Systems 


and Components 


Instrument Section 73-4 





THERMO ELECTRIC Co., Inc., Saddie Brook, New Jersey 
2 O T EA RS In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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The gate was good... 


ne5 
as 


NS 


FLO-BALL 


Flow capacity was always the gate’s strong point. But, to 
go from open to closed required many, many turns of a 
screw. This screw suffered from wear, backlash and gall- 
ing. You couldn’t operate it quickly. To support the screw, 
valuable space was taken by bulky superstructure. 

As sizes went up, the gate became extremely complex. 
Problems mounted. Tremendous locking forces sometimes 
warped the seats. The edge of the gate eroded whenever 
used for throttling. The sliding motion tended to score the 
seats. Dirt and solid particles in the line scored the wedge 
and seat. Leakage was common. 


The Hydromatics FLO-BALL valve, unlike the gate, con- 
tains only one moving part — the ball. Supported top and 
bottom by frictionless teflon bearings, the ball turns 
smoothly, is always in contact with the seat. Tight sealing 
is a natural by-product of this design. So is maximum flow. 
Under normal! service, the valve should last forever. No 
screws, no wedges, no chattering. On-off takes only a % 
turn. Maintenance takes a holiday. 

Try the FLO-BALL for on-off or throttling. You'll be glad 
you did! 


Fill in reverse side and mail today! 





FIRST CLASS 
PERMIT #471 
BLOOMFIELD 
NEW JERSEY 


Business Reply Mail 


No Postage Stamp Necessary if Mailed in the U.S. 


Postage Will Be Paid By 


HYDROMATICS, inc. 


Bloomfield, New Jersey 
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Compare — O° BALL feature for feature 
... there is no equal! 








1. TOP ENTRY 
All internal parts can be removed and re-installed without Vv v 
removing valve from line. 


2. TOP AND BOTTOM GUIDED BALL 
Provides truly double seal, extends seat life. Makes for v 
easy operation. 


3. DOUBLE SEATS 
Interchangeable and replaceable seats insure sealing in v v Vv Vv Vv v 
both directions; give double protection against leakage. 








4. FLANGES INTEGRAL WITH BODY 





Rugged, one-piece body design gives greatest possible V v Vv 
strength. | 
—_ 
5. ONE PIECE BALL AND STEM 
No possibility of separation of ball from stem. Always per- ] | 
fect alignment with zero backlash. Foolproofed for as- 
sembly. 
eral ’ 


6. BLOCK AND BLEED 
Top and bottom guided ball and floating seats provide 
simultaneous up-stream and down-stream seal .. . a true v 
block and bleed valve. Block and bleed type available on 
special order. 


























Specify the ° for your application 











PEWEN END ANGED END 
oe sc . 4” — 2” 1” — 36” | 
@s | Vacuum—600# — 30002 150 # — 300# — 600# (ASA Rating) | 





Carbon Steel, Stainless Steels, Semi-Steel, Brass, Alloy 20, Monel 
Manual, Hydraulic and Motor 


of Two-Way, Three-Way, Fire-safe, High Pressure (to 10,000 psi), Cryogenic, etc. 









































I 
Gentlemen: — 
| am interested in getting complete information on FLO-BALL valves. DU 
ee C 
| ° 
My application is Hydromatics, Inc. 
[_] Send sales engineer [] Send literature BLOOMFIELD, NEW JERSEY 
| 
Name_ _____ Title } 
oon = Fill in this card ron 
Street y 
3 ... mail today! i. 
City State 











1 2 3 Printed in U.S.A. ©1961 









" WHY GASKETS 
)F ARMALON 
HELP REDUCE 
MAINTENANCE 


COSTS tre ingsin 


¢ resist harsh chemicals ¢ withstand 
temperature extremes « cut replace- 
ment costs * reduce downtime 


When you need new gaskets that must take all kinds of operational haz- 
ards in stride... be sure they're made of Du Pont ‘‘Armalon’’* TFE- 
fluorocarbon felts impregnated with ‘‘Teflon’’** resin. 

These gaskets can take exposure to harsh chemicals at temperatures 
ranging from -320°F. to +550°F. and often wear up to 700% longer than 
those of ordinary materials. They've resisted 99.3% sulfuric acid at 200°C. 
for 18 months without default. In stainless-steel pipes carrying HNO; 
fumes at 170°C. and 97 psi, gaskets of this material have continued to 
function after 7 months! 

Gaskets of ‘‘Armalon”' are relatively soft, conform to uneven flanges 
with minimum pressures. A booklet containing more information about 













j 
: 











gaskets of ‘‘Armalon"’... uses and case histories will be sent on request. 
Mail coupon today. 

*"Armalon" is Du Pont's registered trademark for its TFE- fluorocarbon resin-impregnated felts 
**"Teflon’’ is Du Pont's registered trademark for its TFE-fluorocarbon resins and fibers. 





ARMALON 


DUPONT INDUSTRIAL Sirwswentcim 


DU PONT INDUSTRIAL E. 1. du Pont de Nemours & Co. (Inc.) 


Fabrics Industrial Sales (1-11), Wilmington 98, Delaware 





co f 

| ATED FABRICS Please send literature on silt of “Armalon”’. a i ‘b> 

inc.; : 
= aaa PS A 

f 
} Name __ ___ Position ; sa see 
PUROGROSS oo pig ee ete = 54. ; , — aa 
REG Us. par orf 

BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY City oars ONG Serta at i cemea rer 
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Foxboro pH and viscosity recorders installed on 
process control panel in a large chemical! plant. 


from Foxboro... 
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Laboratory chemists at Foxboro ‘‘sample” Foxboro Field Engineer is on hand for 
customer’s process fluids to determine his customer's all-important start-up day. 
dielectric constant and conductivity. 


cal know-how. . .the engineering service 
jul; process analysis problem! 








pH, conductivity, amperometry, dielectric constant, oxi- nearby Foxboro Field Engineer for details. Or write 

, dation-reduction potential . . . no matter what analytical Foxboro’s Analytical Department for complete informa- 
measurement characterizes your process, chances are Fox- tion. The Foxboro Company, 3611 Neponset Avenue, 
boro can make it for you. Foxboro, Massachusetts. 


Foxboro’s wide range of instrumentation covers the - 
S Some of the analytical measurements 


Foxboro can make-pH ° Oxidation-reduction 
potential * Dielectric constant * Amperometry * Con- 
ductivity * Viscosity * Boiling point rise. 


entire control loop. Measuring elements, transmitters, 
recorders, controllers, alarms — all installed as an inte- 
grated system. And all under the single responsibility of 
The Foxboro Company. 


What about your process? Are guesswork, or slow, 
hand-sampling techniques hampering your operating 
efficiency? Why not put Foxboro to work analyzing your 
Process stream continuously — automatically? Ask your 








Enlarged view of 40-times-expanded acid foam used by D.I.S. for equipment cleaning. 


NEW ACID FOAM 


WITH A LIGHT TOUCH 


REMOVES TOUGH 
DEPOSITS FAST! 


78 


This active foam removes scale and 
deposits fast from all kinds of indus- 
trial equipment. It’s inhibited acid, 
expanded 40 times. This new Dow 

ndustrial Service technique works 
faster than liquid solvent cleaning... 
holds sloughed-off particles in suspen- 
sion better ... and needs less weight 
of liquid. Foam cleaning is thorough, 
economical, and takes minimum 
equipment downtime. 


Developed by D.LS., this economical 
foam cleaning technique is more effec- 
tive and thorough than conventional 
fill-and-soak cleaning. The foamed 
solvent fills vessels, pipes, even bent 
tubing as a plug. There’s no need for 
vent connections. Where the added 
weight of cleaning agents is critical, 
foam cleaning may be the only solution. 


Nation-wide Dow Industrial Service 
cleans every kind of process and heat 


exchange equipment for almost every 
kind of industry, including chemical 
process, petroleum, and natural gas 
processors. In addition, D.I.S. offers 
complete consulting laboratory serv- 
ice for water treatment and waste 
processing problems, backed by the 
technical resources of The Dow 
Chemical Company. For cleaning any 
kind of equipment, 
anywhere in the 
U.S., write or call 
DOW INDUSTRIAL 
SERVICE, 20575 
Center Ridge Road, 
Cleveland 16, Ohio. 


Write for a copy of this new 
booklet on Foam Cleaning. 


) 


DOW INDUSTRIAL SERVICE e Division of The Dow Chemical Company 
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VOTATOR Reactors, supplied for liquid or 
vapor jacket media, in various metals and 
designs, and in sizes to suit thruput needs, 
have high mixing efficiency with good rate of 
heat transfer. These units feature: 


e@ Working pressures to 500 psi. 
Working temperatures to 750° F. 
Multi-port injection of reactants. 
Low resident time. 

Low pressure drop. 

ASME Coded. 


FOR... 





HEATING 
COOLING 
EMULSIFYING 
MIXING 
AERATING 
EXTRUDING 
SUPER COOLING—FLAKING 
POLYMERIZATION 
SULFONATION . 
OXIDATION 
SULFATION 
NITRATION 
SAPONIFICATION 
NEUTRALIZATION 
CONDENSATION 


VOTATOR—Reg. U. S. Pat. Off. 
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PROFITS 
CAN BE 


Continuous processing has become a basic necessity 
in the rapidly expanding chemical industry. In 
fact, without it, the cost cutting benefits of in- 
creased production are practically impossible. The 
specially developed VOTATOR Continuous Proc- 
essing Equipment has been the way to increased 
production, to lower costs, to improved product 
quality, to better profits. 


Designed for controlling many highly exothermic 
reactions, the VOTATOR Continuous Reactor is 
one of the most efficient heat transfer mechanisms 
known. It permits handling of those reactions 
which evolve considerable quantities of heat as well 
as those end products which are exceedingly viscous 
or result in a product which fouls a conventional 
heat exchange surface. 


The ability of VOTATOR Continuous Process 
Equipment and Systems to step up quality and 
profits is the result of unmatched experience 
through many years of direct application . . . and 
you can put this practical experience to work in 
solving your problems. Get the whole story. Write 
today for Bulletin V250-L12, Girdler Process Equip- 
ment Division, Chemetron Corporation, Louisville 
1, Kentucky. Sales Offices: Louisville, New York, 
Chicago, Marietta (Georgia), San Francisco. 








aPrwducl of CHEMETRON / Cooiation 
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GLC Anodes Are CUSTOM MADE 


for 
Frontier Chemical Company 
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The Frontier Chlor-Alkali Plant at Wichita, Kansas 


























APPRECIABLE COST SAVINGS still greater heights of anode performance 
in their present electrolytic cell operations will be reached in the future. 
are being achieved by GLC anode customers BY WORKING WITH YOU now, 
through our past technical exchanges with them. custom making anodes for your specific cell requirements, Swit 
THIS GLC PROGRAM of technical progress we can help bring greater economies 
is continuing so that to your chlor-alkali production in the years ahead. Auto 
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— Finds Sevinas 
With 100 Meters 


BINGHAMTON, N.Y.—Making fine 
films requires millions of gallons of water 
daily . . . much of it expensively treated. 
Using over 100 water meters, Ansco Man- 
ufacturing Co. has cut costs to the bone 
by finding ways to re-use water an aver- 
age of 2!5 to 3 times. 

In one case, the same well water passes 
through seven uses: air conditioning, spray 
washing, chemical dehumidifier, heat ex- 
changer, ammonia condenser, fire protec- 
tion reservoir, and finally, roof cooling. 
The meters help compute heat exchange 
values, blending proportions, chemical 
treatment, etc., and each department is 
charged for what it uses. 





Switch on Meter 
Automatically Controls Pumps 


Highly educated meter incorporates an 
explosion-proof switch which trips when 
any preset quantity of liquid has passed 
through. Can be used to actuate solenoids, 
start and stop pumps, agitators, ete. 








METER CALIBRATION is quick and easy 
with Neptune “400” registers. Remove 
register cover, lift shifter plate, turn to 
desired setting, drop into place. Once set, 
It's gear-locked, can’t drift or shift. Nep- 
tune recommends regular testing, will 
show you how. 








| 








| 
| 
| 
| 
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An advertisement written to help you 








Measurement] Control News 








prepared by Neptune Meter Company 


Automatic Meters Improve 
Viscosity Control in Latex Paints 





Two Neptune Auto-Stops replace gauge sticks 
in measuring Polyvinyl acetate and water 





KANSAS CITY, MO.—To save time 
lost making adjustments in viscosity 
of latex base paints, Seidlitz Paint & 
Varnish Co. now uses accurate posi- 
tive displacement meters -on both 
polyvinyl acetate latex and water. 

Batches formerly were measured 
by gauge stick or tank marks. Many 
required final adjustments to meet 
rigid viscosity standards. 

Push-buttons set quantity 

Drying agents, pigments and body- 
ing agents are first mixed in 54-inch 
Cowles dissolver with a preset quan- 
tity of water metered through 1-in. 
Neptune Auto-Stop meter. Operator 
pushes buttons to set meter, opens 
valve, then spends time on dry ingre- 
dients while meter is operating. Meter 
shuts off automatically. 

This grinding mix, followed by a 
quantity of wash water to clear out 
the mixer, then goes to a finishing 
tank downstairs, where latex and 
thinning water are metered in. Latex 
meter is 114 in. Auto-Stop, with a 
double-trip valve which prevents hy- 
draulic shock in lines by providing 
2-stage closing. 

Auto-Switch turns off pump 

An explosion-proof switch is ea- 
tured with the metering equipmené to 
automatically control the latex pump 
located in the basement. The registers 











are equipped with cumulative totai- 
izer and large numeral wheels which 
are reset with each batch. 

The meters have been in use for 18 
months witha fine record for accuracy, 
states Vice President R. W. Brown. 
Meters make savings like this with 
hundreds of industrial liquids. The 
Neptune sales representative near you 
can offer helpful suggestions regard- 
ing meter size and type. 








HELPFUL METERING DATA AVAILABLE 
28-pg. technical bulletin lists liquids, helps pick 
proper sizes and features of meters 2 to 2000 gpm. 
NEPTUNE METER COMPANY : Liquid Meter Division 
47-25 34th St., Long Island City 1, N.Y. 
Please send me helpful Meter Bulletin 566N 











NAME TITLE. 
COMPANY 

CITY & 
ADDRESS. STATE 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES ¢ SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


3 REASONS WHY NEW YARWAY SERIES 130 
IMPULSE STEAM TRAP 


SCORES BIG SUCCESS 


This new Yarway all-in-one combination steam trap, 
strainer and blow-down valve—designed especially 
for moderate condensate load applications—is win- 
ning enthusiastic approval from users everywhere. 
Here’s why: 


it saves space 


Entire trapping hook-up can fit into an area no larger 
than a “‘T”’ fitting. Straight-through piping, cleaner 
installations, more accessibility. 


STEAM TRAP ’ fae | it saves money 


Only one unit to buy—plus much lower installation 

/ BLOW-DOWN and maintenance costs—results in large savings over 

STRAINER VALVE conventional trap installations. A fair estimate—UP 
i TO 30% IN TIME AND MATERIALS! 


it saves work 


No more installation headaches. As easy and quick to 
install as a pipe fitting. Maintenance is a breeze. Blow- 
down valve is operated by simple Allen wrench. 

SERIES 130 traps are good for all pressures 8 to 600 
psi, stainless steel throughout, have replaceable trap 
valve and seat, woven stainless steel strainer. 

Why not try this compact combination on a steam 
main drip, tracer line or other moderate load applica- 
tion in your plant? Your nearby Yarway distributor can 
now supply you. For more details on Yarway Series 130 
traps, write for Bulletin T-1743B. 


Yarway Series 130 Impulse Steam Trap draining drip on 700 ft. 
house heating line at Eddystone Station of Philadelphia Electric 
= Co. Pressure 150 psi; temperature 385° F. 


See the Yarway Exhibit at the Chemical Show, Booth 81—New York Coliseum, Nov. 27-Dec. | 


ANOTHER POPULAR YARWAY IMPULSE STEAM TRAP—SERIES 30 


This is the “trap” part of the Series 130 ¢ Long service life, with lever action 
described above—but without combined reducing impact in valve seat 
strainer and blow-down valve. Gives @ Low maintenance; easily replaceable 
we efficiency on moderate condensate seat and disc 

oad applications. Offers these features: . High quality, all stainless steel—with 
a new low cost 





e Economy of operation, with close 
condensate control Write for Yarway Bulletin T-1743. 
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3 million cycles without a leak- 


AT 3000 PSI 


GAULIN TRIPLEX PUMPS 
Save “Packing” Failure at High Pressures 


Less wear. Even at pressures of 3000 PSI, 2 or 3 Gaulin packing rings 
last many times longer than 7 or 9 rings on other pump designs. Because a 
Gaulin packing acts as a seal not a bearing. 

Quick change. It takes less than 15 minutes to change a Gaulin packing, 
where other makes require up to half a day. 

Set and forget. Gaulin’s exclusive automatic packing adjustment 
eliminates human error. Assures uniform packing tension. 

No product contact. Equipped with Gaulin’s exclusive purge system 
(not shown above) Gaulin packing is isolated from the product. No part of 
the plunger contacting the product ever touches the packing. With this 
system, a Gaulin moves “pressure sen- 


sitive’, ““abrasive’’, and “‘toxic’’ ma- 
terials at minimum cost-— without cases e Gauli> +0004 
breakdown or excessive wear. 

120 different cylinder designs avail- MANTON- 
able to meet every product problem. - 
Capacities from 50 to 7500 GPH...pres- Ga Ui é i ri 
sures from 500 to 12,000 PSI. See your 
Chemical Engineering Catalog for the MANUFACTURING CO., INC. 
name of your local Gaulin representative. 71 Garden Street, Everett 49, Mass. 


SEE YOU AT THE CHEMICAL SHOW BOOTH #51 
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L-I-W SOLIDS SYSTEMS 


BELT FEEDER 


SEE BOOTH 660 


28th Exposition of Chemical Industries | 
Controlled feeding is a B-I-F specialty . . . whether it involves | Re 
a single unit or a fully integrated system with provision for | the k 
remote control. Thousands of installations throughout the | type 
chemical processing industries prove B-I-F’s ability to handle Tequi 
chemicals of all kinds . . . including corrosive, toxic or hazard: | equir 
ous types. | Cost 
B-I-F has over 30 years of actual field experience in con- | 


manufactures the most complete line of volumetric and gravi- 
metric feeders. The resulting application flexibility can give you 
a performance-proved system . . . based on your most exacting 
needs. 


trolled feeding systems for solids and liquids. And . . . B-I-F 


METERS 











VOLUMETRIC LIQUIDS FEEDERS 


IONING 
LENDERS 





L-W-1 LIQUIDS SYSTEMS | 






VOLUMETRIC SOLIDS FEEDERS 













COMPLETE GRANULATED FERTILIZER PRODUCTION 
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PANEL CONTROLS 









CONSOLE CONTROLS-ELECTRONIC 





t VOLUMETRIC SOLIDS FEEDERS 


ives | Reliability . . . precision control . . . accuracy . . . these are 
i 








for | the keys to profitable batch or continuous processing. No one 

the | type of feeder or feeding system can meet every processing bist oe 
: . ° ° 1 S e 

ndle | tequirement. B-I-F’s application knowledge assures the exact feeding of liquids and 
ard: | equipment for end product quality . . . minimum production solids, a B-I-F special- 
H Rae ist is ready to recom- 

| cost... minimum waste! mend and furnish esti- 

sof mates. See Chemical 
e Engineering Catalog 
J-F } or Sweet's Plant Engi- 
avi “ neering File for your 
nearést B-I-F repre- 

you industries sentative .. . or write 
tin BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA B-I-F Industries, Inc., 
ting 369 Harris Avenue, 


Providence 1, R. I. 
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engineered and built to your heat transfer requirements 


PLATECOIL 


cuts costs, improves efficiency! 


Tranter PLATECOIL eliminates engineering and fabricat- 
ing pipe coils for a wide variety of process heating and 
cooling requirements. Now, PLATECOIL can be designed 
and built to fit more size, shape, pressure containment 
and operating specifications than ever before. Tranter 
will deliver to you, the complete package required for 
any need—including the vessel itself. 

Tranter PLATECOIL consists basically of two embossed 
metal sheets, spot welded and seam welded together to 
form passages for heating or cooling media. (Available 
in most weldable materials.) 

PLATECOIL provides maximum heat transfer surface 
in a minimum amount of space. The exclusive “‘MULTI- 
ZONE” header and pass arrangement eliminates eff- 
ciency robbing condensate ‘“‘blocking.”? Streamlined 
surfaces require less frequent cleaning and are easier 
to clean than pipe coils. 


pa Leming 7 
























PLATECOIL can he 
furnished to comply 
with ASME Code. 


Cone section for 
clamping on or 
fabricating into tanks 










Write for 
Bulletin P-61 
for complete dato. 


Manufactured in Canada by Brodie 
f Industries, Ltd., 44 Upjohn Rd 

Small processing a Don Mills, Ontario 

vessel with built-in = 

Cylindrical heat exchanger PLATECOIL side walls 





TRANTER MANUFACTURING INC. 


{ } 
LANSING 9, ee MICHIGAN 


CPLATECOIL> | 


DIVISION 





Heat transfer 
surface for 
vibration or screw 
type conveyors 














Processing tank with 
built-in PLATECOIL 
side walls and bottom 











heat transfer specialists 
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Heat protection hits a new high in B-E-H #1 Plus Insulating Cement for uneven surfaces, 
fittings, pipes and valves. Now effective up to 2100 F.... B-E-H #1 Plus provides a 
comfortable margin of protection that insures excellent thermal efficiency even on 
installations not normally subject to super-high temperatures. 


Plus in performance — the more resilient fibers and special binder developed by B-E-H 
research produce a whiter finish that looks better — handles easier — sets smoother. 


Plus economy — priced dead-level with other high-quality insulating cements. B-E-H #1 Plus 
provides an additional 300 F of effective insulation, a whiter, smoother finish, and easier 
mixing and handling. It pays to specify B-E-H #1 Plus for every job. 


For complete technical data and name of your nearest qualified Baldwin-Ehret-Hill 
distributor-contractor, write: Baldwin-Ehret-Hill, Inc., Room 102, Trenton 2, N. J. 





GGG) SALDWIN-EHRET-HILL, INC. 
BALDWIN EMRLT HILL 
Manufacturers of a complete line of pipe, block, felt and blanket 
insulation for temperatures from near absolute Zero to 2100 F. 
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720T Solid State 210 TRANSCOPE Motion-Balance Ex 
Potentiometer Pneumatic Transmitter 
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see laylor 
ACCURACY IN ACTION 


AT THE CHEMICAL SHOW 


New Transmitters designed to take advantage of 
the superiorities of TRANSC OPE RECORDERS 





TRANSCOPE Recorders. 90J (pneumatic) and 700J (electronic) are the most 
convenient, most compact instruments yet developed for modern instrument 
panels. Powerful Servomatic motors give unprecedented recording accuracy, 
(4 of 1% standard; 4 of 1% optional) also permit use of auxiliary functions such 
as integral alarms, retransmitting potentiometers, function generation and 
digital encoding etc. Front-of-panel control settings permit easy adjustment 


ance 


ING 





while recording. Write for Bulletin 98286 (pneumatic) or 98335 (electronic). 


212T TRANSCOPE Differential Pressure Transmitter. First 

and foremost a superior DP transmitter. Also the only DP 
Transmitter that can be calibrated for output /inear with flow 
as well as differential pressure without changing parts. Servo 
power permits ratio and cascade control without intermedi- 
ate, separate square root extraction. Simple analog computa- 
tions involving flow and other variables handled pneuma- 
tically without a separate black box. Indicating and “blind” 
models. Write for Bulletin 98413. 


4 720T Solid State Potentiometer Transmitter handles milli- 

volt inputs and thermocouple inputs and provides a milli- 
ampere output. Fully transistorized including chopper; con- 
tinuous vernier adjustment for span and zero; high calibrated 
accuracy (+ .25% above 10Mv, + .5% below 10 Mv.); mul- 
tiple outputs—3 to 15 psi., 1 to 5 Ma DC; Output load 3000 
ohms max. Full scale in 1.2 seconds. Bulletin 98388 


All of these instruments will be demonstrated along with 
many others in the Taylor Booth 104 at the Chemical 


Exposition. Be sure to stop in and see them. If you aren't 


MAG-PIPE* Magnetic Flowmeter Transmitter. Output signal 

of 1-5 ma gives high accuracy (14 of 1%) up to 10,000 feet, 
making centralized control rooms practical. Measures flow of 
liquids with electrical conductivity as low as distilled water. 
Ideally suited for very low flows, viscous liquids, and liquids 
containing suspended solids. Sensing head mounts in flow 
line—available with lap joint (Van Stone type) or sanitary 
type pipe connections. Transmitter is solid state for long re- 
liability. Write for Bulletin 98418. *Trade-Mark 


210T TRANSCOPE Motion-Balance Pneumatic Transmitter for 

gage pressure, volumetric pressure, volumetric load, and 
temperature transmission. Accuracy of transmitted signal is 
within 14% of input. Indication is + 1% of actual value. Thres- 
hold sensitivity of 0.1% of input span. Big scale easily readable 
up to 35 ft. away. Only three basic parts for easy maintenance. 
Write for Bulletin 98385. 


attending the show ask your Taylor Field Engineer for a 
demonstration or write for Bulletins. Taylor Instrument 


Companies, Rochester, Neu York, and Toronto, Ontario. 


MEAN ACCURACY FIRST 
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Clear sparkling waters don’t fool corrosion engineers 


Coupled with temperature, pressure and velocity, some waters can chew up 
condenser tubes faster than you would believe possible. Minute differences in 
oxygen, chemical or biological content give each a corrosive character of its own 
that calls for well-informed tube alloy selection. 

Case histories in which tube life has been increased from months to years— 
or from years to many more years—are packed in Bridgeport’s files. The training 
and experience of our corrosion specialists can help match the best tube alloy to 


your water supply—whether potable, saline, brackish or polluted. 


Write for information on Bridgeport’s regular or Duplex tubes—or call in a 
Bridgeport man for quick and practical assistance on your corrosion, erosion or 


bio-fouling problems. 





Bridgeport condenser and heat exchanger 
tubes in over 50 metals and alloys: 


INHIBITED ADMIRALTY 
INHIBITED ALUMINUM BRASS 
INHIBITED MUNTZ METAL 
70-30 CUPRO NICKEL 
90-10 CUPRO NICKEL 
DEOXIDIZED ARSENICAL COPPER 
INHIBITED ALUMINUM BRONZE 
RED BRASS 
ALLOY 77 MERCURY BRASS 


...plus DUPLEX TUBES...in combina- 
tions of the above alloys, with carbon or 
stainless steel, aluminum, Monel,® 
nickel...or other metals. 
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To meet demand for gear pumps of Eco 
design for greater capacities and wider 
viscosity ranges, Eco introduces the new 
900 Series of GEARCHEM pumps with 
threaded ports or with integrally cast 
flanged connections. 


Pump housing is simple Eco three-piece 
design with press-fitted sleeve bearings, 
spur gears keyed to shafts and quickly 
replaced, and stuffing boxes suitable for 
conventional mechanical packings or 
mechanical seals. All pumps have bear- 
ing flush plugs and lantern’ rings as 
standard equipment, and those fitted 
with metallic gears are equipped with 
wear plates. 


Stock pumps for immediate shipment 
feature 316 SS casings and shafts with 
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ECO ENGINEERING COMPANY 


the big name in amall pumpa for the procors industrion 





New Line of Low-Cost, Heavy-Duty, 
Series 900 GEARCHEM Pumps 


carbon/graphite sleeve bearings, gears 
of Hastelloy C*, Penton*, phenolic or 
fluorocarbon resins, and Teflont- packed 
stuffing box with lantern ring. Lantern 
ring may be used to introduce a suitable 
lubricant and sealant, or it may be con- 
nected to pressure purge or flush system. 


John Crane #9 mechanical seal can also 
be supplied to meet specific conditions. 


Special gear, bearing and wear plate 
materials are available for conditions 
beyond the capabilities of standard pump 
component materials of construction. 


Series 900 GEARCHEM pumps are offered 
with a complete assortment of drives 
including belt-drive assemblies. For de- 
tails, please see Eco Bulletin 1261. 






1%” GEARCHEM PUMP 
Threaded Ports 


1%.” GEARCHEM PUMP 
Flanged Connections 


i2 New York 





Avenue 





New 34’’x 1” 
End-Suction CENTRI-CHEM 
Pumps in Hastelloy B or C 


The new Eco CENTRI-CHEM pumps to be 
exhibited at the Chem Show were ex- 
pressly developed to meet the demand for 
low-cost, end-suction centrifugal pumps 
in Hastelloy B and C. Easily main- 
tained, these pumps feature an extensive 
choice of mechanical seals and provide 
flows to 35 gpm with differential heads to 
56 feet and permissible system working 
pressures to 100 psi. John Crane #9 
mechanical seals can be furnished, on 
request, in lieu of standard Eco mechan- 
ical seals. 


In vertically split design, this new 
CENTRI-CHEM pump is offered as a 
pedestal-mounted model or integrally 
mounted with motor. 
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Is extended to all attending the 28th 
Exposition of Chemical Industries at the 
New York Coliseum, Nov. 27th to Dec. 
Ist, to visit the Eco Engineering Com- 
pany Booth No. 978. 


See what’s new and get sound application 
information. See working demonstrations 
of processing equipment and obtain 
data on new materials of construction. 
Competent personnel will be on hand 
for consultation without obligation. 


*Trade Name of Haynes Stellite Co. 
XTrade Name of Hercules Powder Co. 
+ Trade Name of E. I. du Pont de Nemours & Co. 


NEWARK 1, N.J. 
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HIGHLY STANDARDIZED LINE OF LOW 


IN STOC 





If you want linear, 
non-segmented, non-foaming flows, ideal 
for shear-sensitive emulsions and safe for 
auto-detonating fluids—select the self- 
priming Eco ALL-CHEM Rotary displace- 
ment pump. Designed for severe corrosive 
service. For reduced viscosities and tem- 
peratures to 250° F. Capacities to 10 
gpm. Pressures to 75 psi. Suitable for 





Choose from 
STAINLESS STEELS 


304, 316 « Carpenter 20 


HASTELLOY B 2 C 
BRONZE 

NICKEL 
ZIRCONIUM 


Dy ALL-CHEM® 


If you want 
widely applicable, corrosive-resistant cen- 
trifugal pumps handling most chemicals, 
select Eco CENTRI-CHEM Pumps. These 
pumps are designed to meet the stand- 
ardization programs of major, multi- 
plant chemical companies. Capacities to 
40 gpm. Heads to 57 feet. 


COST PROCESS PUMPS 
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If you require 
self-priming and intermittent or sustained 
operation with constant flow metering ant | 
reproducible accuracy — handling acids, } 
oxidants, alkalies, aromatics, slvens-| 
select Eco GEARCHEM Pumps. For ten 

peratures up to 400° F. Pressures t 


100 psi. i 


ing in conjunction with Rotometers. . : 
ne a en Mass Produced and Stocked for Immediate Delivery 


Eco Pumps are not “custom built’? with attendant slow delivery and high cost. 4; 
They are stock pumps, produced in volume on automatic “program’’ machine 
tools where multiple operations are performed to reduce needless labor and han- 
dling. This results in lower prices, precision uniformity and complete interchange 
ability of parts to meet customer requirements and to facilitate field servicing. } 


Ask for literature on the complete Eco pump line. 


Eco pumps are available in the widest 
variety of corrosion resistant alloys and 
non-metallics to meet virtually all re- 
quirements of the chemical and allied 
processing industries. 





Call or write for Immediate Quotation or Shipment... 
Cur 


ECO ENcINEERING CO. - 12 New York Ave. » Newark, N.J. - Phone: MArket 4-656 % 
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In a process where crystals must be deposited from 
solution, careful mixer design counts. Power input 
should be treated sparingly to prevent crystal break- 
down from high shear effects, and a precise know- 
ledge of flow patterns—and how to provide them— 
is necessary for proper heat removal. 

Want an expert opinion? Ask Philadelphia. Philadel- 
phia engineers have the know-how to smooth your 
way—can tell you when anti-swirl baffling provides 
the best flow pattern, or help you match impellers 
to the job for optimum efficiency. When you have 
a mixing problem, ask Philadelphia . . . and be sure. 
Good General Rule: When promoting crystalliza- 
tion, use an impeller with high pumping efficiency 

. and provide the least practical flow. 

Best General Rule: Ask Philadelphia about mixers 
and mixing. Philadelphia Mixers do what they’re 
sold to do. Philadelphia Mixers mix. 
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| HERE’S THE 

| SECRET of 

| trouble-free mixing: 

| gears precision- 

| ground to master 

| gear perfection. 

| Tougher, quieter, 
more powerful— 

| the best mixer 

| drives made are 

| made by 

| Philadelphia. 

| 
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Get Facts—and plenty of them—on mixer design, 
construction, and specifications. Sections on Fluid 
Mixing Practice and Process Mixing Technology 
detail steps you can take to increase process effi- 
ciency. Read how to change gears in minutes for 
speeds from 20 to 280 RPM. Request 64-page Cata- 
log A-!9 on your letterhead today. 


PHILADELPHIA ~@® MIXER 


DIVISION OF PHILADELPHIA GEAR CORPORATION 
King of Prussia (Suburban Philadelphia), Pennsylvania 


ASK ANY ENGINEER 
SEE US AT THE CHEM SHOW IN BOOTH +123 
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GEARS ARE THE HEART OF A MIXER 
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ONE OF A SERIES: THE FINEST FILTER PAPER YOU CAN PUT IN ANY FILTER PRESS IS MADE BY EATON-DIKEMAN 
) 


Nobody comes close to matching E-D's experience in industrial filter papers. 
We're the only company in America engaged exclusively in the manufacture 
of filter paper for science and industry. We sell it custom-tailored to your proc- 
ess and your press — cut to your size, folded, punched or made into pads... 
with the right combination of characteristics, including wet strength, flow 
rate, particle retention, weight, and thickness — to help 

you achieve maximum filtering efficiency and economy. THE EATON DIKEMAN COMPANY 
And when it comes to technical help and service: at all Filtertown, Mount Holly Springs, Pennsylvania 
times, the experience of E-D engineers, technicians and 

distributors is available to you... to help you in the selection of the right E-D 

paper for your specific application. Our 24-page catalog on industrial filter 

papers gives complete details. Just write for Catalog 357. 


NEW SYNTHETIC PAPER — Eaton-Dikeman is producing a 100% Dacron paper which 
Every major filter press manufacturer in America is made by the new Du Pont textryl technique. Itis very strong, is chemical and heat 
resistant, and picks up very little moisture. Samples of several weights are available 
recommends Eaton-Dikeman filter papers. for filtration as well as other uses in the chemical industries. Paper of Orlon and 
Nylon can also be made by the same technique. Write today. 
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MOREHOUSE-COWLES, INC. 





1150 SAN FERNANOO ROAD 
LOS ANGELES 65, CALIFORNIA 
CAPiTroL 5-157! 


MEMO to the chemical industry 





You are cordially invited to attend 

an especially interesting and 

informative exhibit on the theme -- 
WHAT'S NEWS IN MIXING AND MILLING 


in Booth 814 by 
Morehouse-Cowles, Inc., exhibiting 





MOREHOUSE" mill and '"COW] 
at the 
28th EXPOSITION OF CHEMICAL INDUSTRI 
New York Coliseum 
° November 27 through December 1 
y Reports of latest developments in high speed dispersing and attrition 


milling will be made available to you. Informative displays of equipment 
especially engineered for solving these critical chemical industry 
problems will feature ''MOREHOUSE" mills and ''COWLES DISSOLVER'"' 
HI-SHEAR* mixing equipment for use individually or as an efficient team. 
Progress in processing techniques will be shown by special models 
currently in use. 


, The revolutionary new MPD* (Maximum Power Delivery) variable speed 
drive system of the ''COWLES DISSOLVER'" will be demonstrated. The 
system will be contrasted to lower efficiency drives, and explanation 
bot given of features which enable this unique new system to deliver 90% or 
more of motor horsepower to the impeller during mixing operations, 
even at slowest speeds. 











AN 

. All developments and techniques will be fully documented with engineering 
data and photographs, This will be an excellent opportunity for you to 
talk over difficult milling and dispersing problems with Morehouse-Cowles 
experts, We bid you welcome, 

Cc ially-yoprs, 

NY D. L. Grubbs 

vik | Vice President and General Manager 
*Trademark of the Cowles Dissolver Co., Inc., Cayuga, New York 
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Horizontal tray filter—Bulletin 152. 





Rotary leaf sluicing filter 
— Bulletin 154. 





Hood type, horizontal plate 
filter—Bulletin 153. 





Horizontal plate filter 
AL — Bulletin 138A. 


SHRIVER 
ENGINEERED 
FILTRATION 

PAYS OFF 





Vertical leaf, horizontal tank filter 
—Bulletin 150. 





Vertical leaf, vertical 
tank filter. 
—Bulletin 150. 


Continuous thickener—Bulletin 147. 


Plate and frame filter press 


—Catalog 59. 


Engineered filtration is the quality per- 
formance you get from Shriver filters, designed 
right down to every detail for your particular 
processing requirements. 

Every filtration problem is investigated, with 
the support of laboratory and pilot tests, and 
evaluated to permit selection of the most suit- 


ot a 1 t- ele ete) | aa 
FILTER STATIONS TO 
MEET YOUR EXACT 

ad 10] OF 4--)], Lede, | eo}. | 


(sorta y-V.1] ge), ee d= 


able Shriver filter. Where the analysis indicates 
a filter not of our manufacture, we tell you 
so frankly. 

There is extra engineering and performance 
value in the unbiased recommendations that 
come from Shriver. Let us work with you on 
your filtration equipment programs. 


T. Shriver & Company, Inc. 


HARRISON, N. J. 


Sales offices in principal cities 





November 13, 196]—Cwemicat ENGINEERING 























Oo = = 65 — «45 - a Ze 


SPeP ee eeeeececcsccecsosceoceoeses 
Jv 








ERING 














growing 


“cactus-plants”’ 
on your 
storage tanks? 


investigate 
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SAFETY 
RELIEF 
VALVE 
MANIFOLDS... 











Cost far less to buy...far less to maintain. 


RegO Safety Relief Valve Manifolds are specifically 
designed for continuous service on pressurized stor- 
age containers . . . designed to fit directly on a 
flanged opening with no need for inlet shutoff valves 
and piping which reduce ultimate relief capacity and 
require added maintenance. . . designed to save you 
money from first cost through the many long years 
of trouble-free operation. There is no need to evacu- 


ate the container, no complex dismantling necessary 
to remove, test and replace any of its safety relief 
valves. Direct labor time required for valve removal 
and replacement . . . 30 to 40 minutes. 

“POP-ACTION” design of the safety relief valves 
keeps product loss to a minimum and assures utmost 
dependability. RegO Retest Service offers further 
savings in labor and inventory. 


For complete details fill out the attached coupon and mail it today. 
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ASTIAN SSING° 

; RegO Division 

‘ 4201 West Peterson Avenue, Department 72-K Company 
Chicago 46, Illinois 

: Please check type of service: Ain 
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* — [_] Refinery [_}] LP-Gas [_] Butadiene 
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an 
VISIT BOOTH 111 a 
agi 
28th EXPOSITION OF THE CHEMICAL INDUSTRIES clo: 
NEW YORK COLISEUM, NOV. 27 — DEC. 1 = 
sec 
nyl 
. A 20” diameter, 15’ high operating column twe 
demonstrating the capacity differential of rep 
different packings under varying gas and pro 
liquid rates — tar} 
. A ceramic gas injection support plate, made _ 
of our new Pyrotherm body, capable of with- 
standing heat shock in the temperature range bev 
of 0°F to 750°F. - 
ject 
.A new distributor of exceptional effective- radi 
ness in vacuum distillation. was 
.. New design data to simplify your problems ? 
in mass transfer operations — eith 
or t 
, Wat 
»l/,;4. the latest developments in ceramics fash 
Vv" (in chemical ceramics, in specialized silic 
ceramics for the electronic fields, and 
abrasion-resistant ceramics) ... in worl 
protective coatings . . . in flexible fluid coul 
transmission ... in acid-handling tion. 
pumps...in light-weight fume grar 
scrubbers . . . in grinding, mixing spon 
and blending equipment. 
Plan now to put Booth 111 first on C 
your. list and allow ample time for 40% 
your visit. There’s much you'll want a ne 
to see and hear about. 
A @& 
catay 
SRS ——— tions 
If you won't be able to make = = fabri 
mevieeem U.S. STONEWARE 015 
Akron, Ohio, and let us send Viny] 
you “The Show in Print.” y-¥.4@:<e], Madre) aie) 95-4 and f 
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Top news stories and what they mean to CPI technical decision-makers 





Chementator 


Gamma rays can graft styrene— 
and better properties—onto nylon 


A method to improve the tensile strength and 
aging properties of nylon fabric has been dis- 
closed by Atomic Energy of Canada, Ltd. (a 
Crown-owned corporation) in Ottawa. The 
secret: graft polymerization of styrene to the 
nylon. 

According to the firm’s D. L. Rowat, the 
two main benefits of grafting are better water 
repellency and weathering characteristics. The 
process is aimed at improving tent fabrics and 
tarpaulins, but other industrial applications are 
possible. 

In bench-seale experiments, nylon fabric 
was saturated with styrene monomer (still con- 
taining the butyl catechol inhibitor) and sub- 
jected to about 1 million rads from a cobalt-60 
radiation source. Unreacted monomer was then 
washed from the fabric via solvent extraction. 

Experimenters believe the styrene attaches 
either to the carbon atoms of the chain backbone 
or to the nitrogen atoms in the amide groups. 
Water repellency of material treated in this 
fashion is said to be better than any of the 
silicone-impregnated fabrics. 

Economics of the process have not vet been 
worked out, but Rowat notes that the method 
could be readily adapted to large-scale produc- 
tion. Firm’s next step in the development pro- 
gram: to interest a textile manufacturer in 
sponsoring a joint pilot-plant project. 





™ . . . 
Coating process gives vinyl foams 
a needed boost into bigger markets 


A comparatively new type of vinyl fabric is 
catapulting vinyls into new consumer applica- 
tions. The fabric is really a 3-ply sandwich: a 
fabric backing; a foamed vinyl core ranging from 
0.015 to 0.040 in. thick; and a 0.01-in.-or-less 
Vinyl skin. The foam core gives it the plush look 
and feel of kid leather. 
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Though its cost averages $2, yd. compared 
with $1.50/yd. for straight vinyl-coated fabric, 
properties of the new material give it access to 
markets in outerwear and quality upholstery not 
open to the relatively unglamorous qualities of 
conventional vinyl-coated fabric. 

This year, consumption of new vinyl-foam 
coated fabries will hit 35 million linear yd.— 
absorbing 22 million lb. of PVC. Commercialized 
in 1959, this fabric’s consumption reached 12.5 


‘million yards in 1960, is expected to go to 50 


million in 1962. Already, consumption of vinyl 
foam in this use is at least twice as large as the 
total of all other uses. 

Last year, U. S. Rubber Co. was granted 
U.S. Patent 2,964,799 covering manufacture and 
construction of the new material, and it has 
licensed a number of other companies. Indica- 
tion of the growing interest in the material: last 
spring, there were eight producers, now there 
are about a dozen, including General Tire & Rub- 
ber Co., Borden Co., Interchemical Corp. 

Chemical blowing agents of the azodicar- 
bonamide type are key factors in the success of 
the process. Made by U. S. Rubber’s Naugatuck 
Chemical Div. and National Polychemicals, Inc., 
the agents constitute from 1 to 3°. of the foam 
formulation. 





Call goes out for more data to 
prove new compressor correlation 


Two Du Pont engineers, P. P. O’Neill and H. E. 
Wickli, are calling for freer interchange of 
information between makers and users of centrif- 
ugal compressors. At a recent conference of 
the Process Industries Div., ASME, in Houston, 
they stressed the need for such interchange, so 
that design of compressors will more nearly suit 
users’ requirements. 

Under present practice, a process compressor 
may have to handle a gaseous mixture that is 
too toxic, unstable or costly to be made avail- 
able for compressor shop-tests. So, in most 
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Few, if any, high boilers give you such a desirable combination of 1) dilution ratio 2) flowout 
3) blush resistance, and 4) solvency as do Shell’s new Pent-Oxol and Pent-Oxone solvents. 


. 


NITROCELLULOSE: 





Shell’s new Pent-Oxol’ solvent has a 4.7 dilution ratio, 


excellent flowout and blush resistance, good solvency-' 


and evaporates fully in 3375 seconds 


Pent-Oxol glycol ether solvent is one of two new Shell high boilers 
with impressive properties for nitrocellulose. The other is Pent- 
Oxone,* Shell’s broad-spectrum keto-ether. 


These two Shell solvents can be stocked for use in nitrocellulose 
lacquers and thinners, then utilized in virtually every other type of 





coating system. 





Result: quality nitrocellulose formulations, bulk-purchase savings 


and simpler inventory. 


HELL’s new Pent-Oxol and Pent-Oxone 
S solvents offer a unique combination 
of desirable properties for nitrocellulose 
lacquer and thinner formulations. 


Viscosity, blush, dilution, flow 
Eight grams of R.S. %-Second Nitrocellu- 
lose in 100 mils Pent-Oxol solvent gives 
these readings: 

Viscosity of 100 cps; blush resistance to 
93 per cent R.H. at 80° EF; dilution ratio 
of 4.7 for toluene, 1.3 for high boiling 
aliphatic naphtha. 

Similar readings for Pent-Oxone sol- 
vent are 67 cps, 91 per cent R.H., 3.1 
dilution ratio for toluene, 0.9 with ali- 
phatic high boiling naphtha. 





Both Pent-Oxol and Pent-Oxone solvents 
are evenly evaporating, true high boilers. 
Total evaporation times are 3375 and 
2450 seconds. 

They give you the even flowout and 
resulting high gloss you expect. 


Broad spectrum of 
Pent-Oxol, Pent-Oxone uses 
By using Pent-Oxol and Pent-Oxone sol- 
vents in many other coating systems, you 
can take advantage of bulk-purchase sav- 
ings and simplify inventory: 

In acrylics, Pent-Oxol and Pent-Oxone 
solvents combine unparalleled gloss with 
excellent solvency. 

In vinyls, Pent-Oxone solvent can 


| 


lower your costs and give you a betty 
smelling finished lacquer. 

In urethanes, Pent-Oxone solvent¢ 
bines low isocyanate reactivity with 
solvency, eliminates the need for p 
mium priced specialty solvents. i 

Pent-Oxol and Pent-Oxone are °4 
highly active solvents for melamit 
maleics, alkyds, thermosetting act 
epoxies, cellulose acetate butyrates 0! 
types and a number of other basic re 

New technical bulletins, plus samp 
are available on all these applicat 
Write any of Shell’s 9 Industrial Che 
icals Division offices, or directly to 5} 
Chemical Company, 110 W. 51 St. \ 
York 20, New York. 


*Shell Chemical Trademark 
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instances, performance on process gas can be 
predicted only by testing the compressor on air. 
However, ability to translate air test data to 
actual performance on process gases has been 
hampered by lack of a proved and accepted cor- 
relation method. 

To produce a complete procedure for corre- 
lation that embraces all aspects of the problem. 
O’Neill and Wickli have undertaken a theroeti- 
cal analysis of the factors affecting compres- 
sor performance, based largely on published 
information. From this -analysis, they have 
derived a correlation procedure (ASME paper 
61-PID-1) that offers hope for determining more 
closely through air tests just how a compressor 
will behave on process gas. In order to take 
advantage of this procedure, makers and users 
will need to substantiate it by gathering com- 
parative data from air and gas tests on the same 
machines. To this end, they will need: 

«Complete and accurate air test data. 

*Discharge vane height and blade angle, 
and impeller diameter. 

¢e Adequate instrumentation at installation. 

¢Reliable installation performance data. 

If comparative data verify the correlation, 
steps could then be taken to extend the ASME 
Test Code to cover it. 





Britain’s food irradiation facility at 
Wantage is now producing. sterile 
meals for hospital patients being iso- 
lated under strictest aseptic conditions. 
Food is first cooked and frozen, then 
irradiated; process is said to cause 
no change in flavor. 





Europe blames PE price squeeze on 
US.; threatens anti-dumping laws 


Symptomatic of the world’s rising chemical over- 
capacity, producers in the U. S. and Europe are 
each bemoaning the threat of “foreign’’ chemi- 
cals. Polyethylene, in particular, has arouse’ 
anger against U. S. marketing practices, as re- 
vealed in a recent survey of the overseas thermo- 
plastic situation. 

According to German plastics producers. 
U. S. manufacturers have been selling PE in 
Germany at about 16.5¢ lb., with some lots going 
as cheaply as 10¢/lb. (present price in U. S. is 
22.5¢/lb.). Farbwerke Hoechst’s president Kar] 
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Winnacker accuses the U.S. of outright dumping 
practices. And Farbenfabriken Bayer’s president 
Kurt Hansen has indicated that the German 
chemical industry might appeal to Bonn for an 
anti-dumping law, which Germany—unlike the 
U. S.—does not have. 

In England, MeGraw-Hill’s London bureau 
heard executives charge that U. S. polyethylene 
makers benefit from an artificially high price in 
the U. S., while freer competition reigns in 
Europe. Higher U. 8S. prices result from a 40% 
tariff on resin imports, compared with a 10% 
tariff in Britain. This enables U. S. manufactur- 
ers to make a profit while operating at 60 of 
-apacity, the British observers claim. 

From an Italian industrialist, McGraw-Hill’s 
Milan bureau elicited the comment that world 
polyethylene overcapacity was “pathological” 
and that U. S. dumping in particular has put 





- tremendous pressure on the market. 


In France, meanwhile, imports of Spencer 
Chemical’s polyethylene has been hit with a 
special anti-dumping tax, the first such action 
ever taken against a single American chemical 
producer. 





Dept. of Interior has signed its third, 
and biggest, contract to buy crude he- 
lium from a private firm. National 
Helium Corp.—subsidiary of Panhan- 
dle Eastern Pipe Line Co. and Na- 
tional Distillers & Chemical Corp. 
will build a unit at Liberal, Kan., to 
win helium from 840 million cu. ft./ 
day of natural gas. 


Ultraflotation process may furnish 
way to scavenge submicron ores 


Millions of tons of valuable minerals, which can- 
not now be recovered because they exist as finely 
divided particles, may become accessible through 
a new flotation process developed by Minerals & 

Chemicals Philipp Corp., Menlo Park, N. J. 
Called ultraflotation, the process can recover 
mineral particles in sizes under one micron. (By 
‘ontrast, conventional flotation methods are 
usually limited to particles above 50 microns.) 
The route employs normal flotation methods ex- 
cept that a mineral “carrier” (around 325 mesh) 
is added to the feed going to the flotation cells. 
According to E. W. Greene, the company’s 
(Continued on page 106) 
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MERCO CENTRIFUGE 


provides low capital and operating costs 
per gallon processed in the 75-200 GPM range 








A complete line of Merco centrifuges is now available 

from Dorr-Oliver for the process industries. With 

the introduction of the Model 20 Merco, any capacity 

requirement in the 1-600 GPM range can now be met 

with a Merco centrifuge. Check your particular flow 

range against the graph below for the model number 

to fit a specified flow range. 

This newest addition to our complete line of nozzle 

centrifugal equipment offers: 

Lower capital & operating costs per gallon of product 
processed 

Lower Horsepower requirement per gallon of product 
processed 

New and improved feed arrangement 

Higher clarification efficiency 

In addition to these specific advantages the new 

Model 20 incorporates all of the unique Merco design 

features of: 

Overhead drive... eliminating the need for a bottom 
bearing 


CAPACITY GPM 


MERCO NO. 16 
15-100 GPM 


MERCO NO. 18 
50-150 GPM 


MERCO NO. 9 
1-20 GPM 


a 


Built-in hoist... for easy in-place cleaning of the rotor 


Camloc nozzles...quick and simple removal from 
outside the rotor 


Exclusive return flow principle... allows internal wash- 
ing of solids 


Materials of construction . . . available in stainless steel 


or bronze 


For more information on the Merco line of cen- 
trifugal equipment, write to Dorr-Oliver Incorpo- 
rated, Stamford, Conn., 813 Merchandise Mart, 
Chicago 54, Illinois, or 2900 Glascock St., Oakland 1, 
Calif. Ask for Bulletin No. 2606. 


Whatever you need—there’s a Merco to meet it 
The graph tells the story — Merco centrifuges blanket 
the entire capacity range between 1 and 600 GPM. 
With the addition of the new Model 20, the Merco 
line is so versatile that it can handle practically any 
processing need. 

600 





MERCO NO. H-30 
200-600 GPM 


MERCO NO. 30 
90-300 GPM 


MERCO NO. 20 
75-200 GPM 


"DORR-OLIVER 


= WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 
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assistant director of research, the larger carrier 
grains tend to collect tiny particles that ordi- 
narily wouldn’t be attracted by air bubbles dur- 


ing frothing. But the carrier, along with its 
coating of tiny particles, is easily swept out of 
the suspension. Many common minerals (e.g., 
limestone) that are water-wettable make good 
carriers after treatment to make them also oil- 
wettable. 

First commercial application will be in a $2- 
million kaolin clay plant that the company is 
building at McIntyre, Ga. Technique will remove 
titaniferous impurities (about 2% of the clay) 
that impart a yellowish cast to the kaolin. The 
impurities are so fine (around 1 micron) that 
they have resisted earlier attempts at removal. 

The plant will use 400-800 lb. of limestone 
per ton of kaolin feed, produce a clay with a 90+ 
brightness index (TAPPI refiectance test). 

Another possibility being evaluated in the 
laboratory stage is use of the process to recover 
phosphates from waste tailings in Florida. In 
phosphate mining, a phosphatic slime containing 
5-40‘ phosphate values is discarded because it 
is too finely divided to recover. According to 
Greene, as much as 5 million tons of phosphate is 
wasted each year in Florida. 

Minerals & Chemicals is also making its new 
flotation process available for licensing. 





Sinclair-Koppers’ styrene monomer 
plant at Houston, Tex., has achieved 
its operating capacity of 70 million lb./ 
yr., only six weeks after startup. Plant 
extracts ethylbenzene from gasoline 
fractions, converts it to styrene via de- 
hydrogenation. 





Texas chemical plants ponder the 
effect of new anti-pollution law 


The hefty Texas segment of the chemical process 
industries is now trying to determine the pos- 
sible consequences of Texas’ new water-pollution 
law. 

The law has set up, effective Nov. 1, a State 
Water Pollution Control Board. This board con- 
solidates the control activities previously shared 
by the Board of Water Engineers, the Oil & Gas 
Div. of the Railroad Commission, the Dept. of 
Health, and the Fish & Game Commission. 

Under the law, the new board will admin- 
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ister a system of permits that defines quantity, 
quality, purity and character of waste from each 
separate industrial source. Enforcement will be 
based on the conditions specified in a given per- 
mit, rather than on the absence or presence of 
pollutants. Any violation will be classed as a mis- 
demeanor and, upon conviction, will carry a fine 
in the range of $100 to $1,000 for each day that 
it is committed. 

Process plants will have until November 1, 
1962, to file for a permit to discharge any waste 
into the state’s waters. However, in issuing or 
modifying any permit, the board is constrained 
not to impose any condition that would require a 
higher standard of operation than is consistent 
with the best practice in that particular field. 
This constraint, claims Governor Price Daniel, 
“is a convenient escape hatch that could possibly 
render the whole permit system meaningless, or 
at least would place a tremendous burden of 
proof on the state.” 

He proposes to submit an amendment to the 
legislature that will eliminate this “weakness,” 
and intends to press for additional appropria- 
tions that would strengthen the board’s enforce- 
ment power. 





Investigators are still seeking 
clues to Chicago chemical disaster 


Mystery still surrounds the exact cause of a 
chemical explosion that killed one person and 
sent 236 others to the hospital on Oct. 18. The 
blast took place in the sulfonation building of the 
Helene Curtis manufacturing complex on Chi- 
cago’s west side. 

Ironically, most of the injured—and the one 
fatalitvy—were not Curtis employees, but workers 
at the adjacent Zenith Radio Corp. plant. Just 
prior to the blast, the Zenith workers had been 
attracted to their windows by a commotion at 
the Curtis plant. When the explosion occurred, 
many of the onlookers were badly cut by broken 
glass as the shock wave shattered Zenith’s win- 
dows. 

The demolished building was known to con- 
tain such chemicals as vinyl acetate, ethyl ace- 
tate, fluorine, sulfur, chlorosulfuric acid, bottled 
oxygen and hydrogen—all used in preparing 
resin bases for permanent-wave compounds and 
shampoos. It was recognized as a hazard area, 
had a sparkproof floor and explosionproof elec- 
trical fixtures, and was isolated from the com- 
pany’s other 15 buildings. 
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General Chemical’s supply network 
is built around your needs for HF 


General Chemical’s multiple production facilities for anhydrous and aqueous Hydrofluoric Acid 
make us the only supplier to offer shipment from more than one plant! Our plants are located at 
Baton Rouge, La.; Marcus Hook, Pa.; and Nitro, W. Va. Deliveries of aqueous acid are also 

made from five strategically-located bulk storage plants in Buffalo, Chicago, Cleveland, 

El Segundo (California), and Pittsburgh. 


This smoothly-coordinated production and delivery system is backed by a long 
lifeline of raw material sources: fluorspar reserves, 
mines, mills, and large sulfuric acid capacity. 

Call or write your nearest General Chemical office llied 


for information prices, delivery. Make General 
et ise 2203 tor HIP? MAIGIA) «©6GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 






































CHEMENTATOR .. . 


The company originally postulated that the 
explosion took place in a reactor containing a 
new process described only as “some kind of 
alcohol reaction.” However, the Chicago Fire 
Dept. quickly disputed this theory, attributing 
the blast to chemical fumes leaking from a faulty 
gasket. Subsequent investigations have tended 
to bear out the latter theory, for city inspectors 
have determined that none of the building’s four 
reactors had exploded. 

As this issue goes to press, a five-man tor- 
oner’s jury had investigated the disaster, but had 
not yet reported any findings. The company is 
continuing its own investigation, but it will be 
held behind closed doors because of “the trade 
secrets on processing cosmetics that come into 
the discussion.” 





Japan’s buying and selling of 
polymer know-how nears fever pitch 


Pointing up the increasingly international char- 
acter of the chemical industry: within the past 
few weeks, Japanese companies have signed nine 
agreements to license foreign polymer technol- 
ogy. Seven of the agreements are for polypropy- 
lene processes, one for fiber-forming polyester 
resin and one for stereo rubbers. 

¢ Montecatini has completed licensing agree- 
ments with six Japanese companies to produce 
its polypropylene resin and fiber. Mitsubishi 
Petrochemical, Mitsui Chemical Industries and 
Sumitomo Chemical will produce polypropylene 
resin. Mitsubishi Rayon, Toyo Rayon and Toyo 
Spinning have been licensed for fibers. 

¢ Tennessee Eastman Co. has licensed Showa 
Denko to produce polypropylene resin for molded 
and extruded products, sheeting, and fibers. 

¢ Goodyear Tire & Rubber Co. has signed a 
10-yr. pact with Toyo Spinning to furnish tech- 
nical assistance in the design, construction and 
startup of a 10-million-lb. ‘vr. plant to make poly- 
ester resin for use in textile fibers. 

¢ Goodrich-Gulf Chemicals, Inc., has granted 
a license for the manufacture of c/s-polybuta- 
diene and cis-polyisoprene rubber to Ube Indus- 
tries. The Japanese company plans to complete 
an $8.3-million, 13,000-ton ‘yr. plant by late 1963. 

Polymer technology has also been flowing 
in the opposite direction. Since the beginning of 
the year: Kurashiki Rayon has signed a contract 
with Farbwerke Hoechst to provide technical and 
production know-how for polyvinyl alcohol and 
PVA fibers; Japan Carbide has licensed a process 
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to Italy’s Edison Co. for polymerization of 


dicyandiamide. 

Among other Japanese processes that soon 
may be licensed overseas: acrylonitrile fibers, 
rayon acetate, urea fibers, photochemical process 
for caprolactam, and polyether rubber. 





O-xylene continues worldwide push 
for bigger piece of phthalic market 


Although o-xylene has not yet made much head- 
way in the U. S. as a phthalic feedstock, interest 
in Europe and Japan continues unabated. 

German phthalic maker Ruhroel claims it has 
developed a dual-purpose phthalic catalyst that 
can be used with either naphthalene or o-xylene. 
Changeover from one feed to the other can be 
accomplished in a few hours, says the firm. 
Yields of phthalic from o-xylene are said to be 
around 95% by weight. 

This development is similar to the dual- 
purpose catalyst discovered by Scientific Design 
Co., New York. That company says it has ob- 
tained phthalic yields from o-xylene that ap- 
proach‘naphthalene yields, but the catalyst is not 
being used commercially in the U. S. 

In another development, Richfield Oil is look- 
ing at the o-xylene market in Japan, according 
to trade reports. The firm is said to be sounding 
out Japanese companies with offers of o-xylene 
for $93 ton. (Oronite and Sinclair are now re- 
ported to be supplying the material to Japan for 
$107.50, ton.) 

This hefty price reduction spotlights a grow- 
ing problem in the phthalic business. The Jap- 
anese have been expanding phthalic capacity 
rapidly, and are now running into problems trying 
to market the output. This has created a pres- 
sure on phthalic prices, which in turn has caused 
producers to seek o-xylene suppliers who are 
willing to bargain. 

A similar situation is building up in the 
U.S. With phthalic capacity soaring well above 
consumption levels, producers are seeking to 
whittle down raw-material costs. Now that three 
alternate sources are available (coal-tar naph- 
thalene, petronaphthalene, o-xylene), the result- 
ing competition seems sure to result in a break 
in present feedstock price levels. When Allied 
Chemical recently chopped phthalic prices 2¢/Ib. 
(down to 15¢/lb.), for example, it cited ‘“antici- 
pated price reductions in naphthalene” as its 
reason. 

For More Industry & Eonomic News... p. 110 
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The Ronningen way is used 
for clarifying hot wax, 
glues, latex, chemicals, 
water, and other heavy vis- 
cous liquids. Investigate 
Ronningen filters — put 
problems down the drain, 
not profits! 














RONNINGEN-PETTER CO. 


Phone 649-5911 








Eur ,«¢ you only need one DUO to assure 
jr tinal, positive, 100% protection. 
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SUPPLY PUMP 


See our exhibit - - Booth 1113, Chem Show, 
New York City in November 


RONNINGEN-PETTER CO., 6800 East YZ Ave. 
Vicksburg, Michigan 














Please send complete information. We pump —— GPM 
of liquid at ________ PSI. 
VICKSBURG, MICHIGAN | COMPANY : 
; ADDRESS. 
i CITY. STATE 
NAME 
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RIDDING KRAFT-MILL EFFLUENT OF UNWANTED COLOR 


By precipitating lignins from 
Sleach-plant caustic extract, 
up to 99° of the color is re- 
moved. Effluent can then be 
re-used or discharged to 
streams without further 
decolorizing treatment. 


tesearchers at Louisiana State 
University have come up with a 
that successfully removes 
up to 99° of the color-producing 
lignins and tannins from. kraft 
pulping and bleaching effluents.* 

Now, pulping wastes that pre- 


process 


* Based on a paper “Removal of Color 
From Kraft Pulp Mill Effuents,” by A. J 
HHerbet, Research Associate L.S.U. Eng. 
Inxpt. Sta., and H. F. Berger, Regional 


& Project Leader, National Council 
Stream Improvement, Baton Rouge, 
. presented at L.S.U. Industrial Waste 
March 1961. 


hing 
for 
a 


L, 
Forum, 
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viously imparted significant color 
to receiving streams no longer pre- 
sent pollution hazards. In addition, 
the treated effluent, following car- 
bonation, may be used for replace- 
ment of fresh water in showers in 
the bieach plant or pulp mill, or 
elsewhere in the over-all process. 

> Persistent Color — In treating 
pulping wastes for solids and BOD 
removal, the characteristic brown 
co'or, resulting from lignins and 
tannins that are dissolved during 
digestion and bleaching, remains 
virtually unchanged. When these 
wastes, which contain up to 16,000 
ppm. of color, are discharged into 
streams containing iron salts, the 
color of the water becomes an un- 
sightly black, due to formation of 
colloidal iron lignates or iron tan- 
nate inks. 


November 13, 


Since it is not removed by normal 
treatment processes, the color has 
an undesirable effect on process 
water quality. (U.S. Public Health 
Service drinking water standards 
set a maximum of 20 ppm. for po- 
table water. Allowable maximums 
of process water for textiles, fine 
papers, pharmaceuticals and_ soft 
drinks range from 0 to 5 ppm.) 
PL.S.U.’s Project—For the _ past 
ten years, researchers at the Na- 
tional Council for Stream Improve- 
ment’s kraft mill waste-removal 
project at L.S.U.’s Engineering Ex- 
periment Station have sought to de- 
velop a color-removal process that 
was feasible chemically, mechani- 
cally and economically. Original 
studies were made on total kraft- 
mill effluent, but more recently they 
have been confined to the caustic 
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extract from the bleach plant, which 
contains 60-80% of the color dis- 
charged during production of 
bleached kraft pulp. 

Lignin can be precipitated by 
such coagulants as lime, sulfuric 
acid and alum. By virtue of its low 
cost, easy availability, and the fact 
that handling techniques and equip- 
ment are familiar to kraft operat- 
ing personnel, lime was selected for 
the studies. 

Initial approach sought to pre- 
cipitate color bodies with a mini- 
mum of lime, followed by feeding 
the partially dewatered sludge to 
the lime kiln to destroy organic 
matter. The re-burned lime could 
then be used in normal chemical re- 
covery. In practice, however: 

eThe gelatinous nature of the 
sludge made dewatering by filtra- 
tion or any other method extremely 
difficult. 

eRecarbonation to render the 
sludge more easily dewatered re- 
sulted in severe foaming. In addi- 
tion, dewatering characteristics 
were not greatly altered by the 
degree of carbonation employed. 
> Precoat Effective—In an effort 
to overcome these difficulties, a sur- 
face reaction technique, in which 
the caustic extract was applied to 
a precoat of hydrated lime on a ro- 
tary vacuum filter, was devised and 
evaluated in a pilot plant at a 
nearby mill. The lime-lignin re- 
action took place on the precoat 
surface, forming a dry film that 
was continually removed and fed to 
the kiln. 

While this method was very 
effective for removal of color, high 
capital and operating costs pre- 
cluded its use in treating the large 
volume of effluents from the bleach- 
ing of kraft pulp. 

Since lime in the organic sludge 
exists almost entirely as Ca(OH)., 
consideration was given to using 
this sludge directly to recausticize 
green liquor. The reaction would 
be: Na.CO, + Ca(OH).—2Na0H 
+ CaCO, 

The resulting caustic soda, would 
then dissolve the lignin in the 
sludge, making a black-white liquor. 
Since most kraft mills dilute their 
freshly made concentrated white 
liquor with black liquor before di- 
gestion, it was felt that the dis- 


solved organic matter would not 
adversely affect cooking properties 
of the former. 

This approach represented a re- 
turn to the original precipitation 
technique, except that a massive 
dose of lime would be used instead 
of a minimum one, and the result- 
ing sludge would be directly inte- 
grated into the kraft recovery 
system. 
> How It Works—The process con- 
sists of slaking and reacting the 
mill’s total lime requirement with 
the highly colored bleach-plant 
caustic extract then settling and 
dewatering the resulting sludge, 
and using the sludge to causticize 
green liquor (see accompanying 
flowsheet). The clarified, decolor- 
ized extract may be sewered or 
re-used. 

Laboratory studies showed this 
process capable of color removals 
as high as 97%, with causticizing 
efficiencies of 80%. Then Council 
engineers worked with technical 
personnel at eight member mills to 


evaluate the process under varied 
conditions. Results of these tests 
were: color removal, 85-99%; cau- 
sticizing efficiency, 72-88%; BOD 
removal 36-58%. 

The white liquor derived from 
this process has been used to cook 
pine chips on a pilot scale at two 
member mills. No significant dif- 
ferences from norma! pulp were ob- 
served. Furthermore, the process 
has been tested in a pilot plant at 
one bleached-kraft mill in order to 
obtain design data for a clarifier 
and a vacuum filter required to fit 
the process into the kraft-recovery 
cycle. 

Major cost of this new process 
results from the loss of lime dis- 
solved in the decolorized efluent— 
1-2 tons/100 tons of bleached pulp, 
or 20-50¢/ton of production. Car- 
bonation of this effluent can re- 
duce the loss by 90%. Furthermore, 
this should result in a high-quality 
water, suitable for replacement of 
fresh water in numerous process 
operations.—AVG 





WHAT’S AHEAD 


Next year should be a pros- 
perous one for the economy as 
a whole, with all major sectors 
except international trade mov- 
ing up. 

It could even turn out to be 
a boom year but, except for fast- 
rising government spending, 
there are not many indications 
that a big boom is in the mak- 
ing. However, it is clear that 
our economy has passed the re- 
covery point and that we are 
now in an expanding phase. 

Corporate profits are rising 
rapidly. This year’s’ fourth- 
quarter rate of pretax profits 
will probably surpass the previ- 
ous all-time high of $51.7 billion 
attained in the second quarter 
of 1959. And 1962 begins to 
shape up as the biggest earnings 
year in our history, with a mod- 
est easing of the squeeze on net 
profits. 

The gross national profit is 
expected to register a solid gain 





McGraw-Hill’s Dept. of Economics 


takes its monthly look at. . 


FOR BUSINESS? 


of $45 billion in 
over this year. 
average, are likely to increase 
5%, so the real gain in profits 
will be about 7.5%. Industrial 
output will probably rise about 
12% over this year’s figure. 

Business investment in plant 
inventory and 

construction are 
increase about 20% 
next year. Capital goods pro- 
ducers booked new orders at a 
higher rate in the third quarter 
than they had _ anticipated 
earlier. Stocks of durable goods 
are relatively low compared 
with shipments and new orders. 
McGraw-Hill anticipates a build- 
up of stocks of hard and soft 
right through mid-1962. 
now expected that our 
levels of government— 
state and _ local—will 
spend more than $118 billion 
next year, an increase of $10 
billion over 1961. 


1962, or 9% 


Prices, on the 


and equipment, 
residential 


likely to 


goods 

It’s 
three 
federal, 








Cuemicat Encinrertnc—November 13, 1961 


11] 








INDUSTRY & ECONOMIC NEWS... 


Fiscal 
Year 


1961 


eye) 


1959 


1958 





Tons P,0s 


5,000 


10,000 15,000 


20,000 


TVA superphosphoric acid output: a fast rise 


25,000 30,000 


SUPERCHARGED PHOSPHORIC ACIDS POISE FOR TAKEOFF 


Their higher concentra- 
tion of P.O, cuts handling 
costs. And, their chemical 
makeup is the key to new 
fertilizer grades. 


After four years of healthy 
growth under TVA auspices, con- 
centrated phosphoric acids—which 
contain some 70-75% P.O. instead 
of the 54° found in ordinary acid 
—may be ready for a jump to full 
prominence in the phosphoric pic- 
ture. 

This outlook isn’t based solely on 
the rapid rise in TVA production 
(graph above). Further evidence 
came early this year, when Mon- 
santo Chemical Co. and Collier Car- 
bon & Chemical Co. began to make 
their own versions of concentrated 
phosphoric. 

Both TVA’s and Monsanto’s prod- 
ucts, known respectively as super- 
phosphoric acid and Phospholeum, 
are furnace acids containing 76% 


P.O.. Collier’s ALP (anhydrous 
liquid phosphate), on the other 
hand, contains 68-72 P.O, and is 


made by concentrating wet-process 
acid, a concept also under pilot- 
plant study by TVA. 

Monsanto has been making Phos- 
pholeum since January. Because of 
labor troubles and other factors, 
Collier, however, was not able to 
start production in time to meet last 
spring’s fertilizer season. The Col- 
lier plant started up briefly in 
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March, then shut down and is now 
on standby basis. Company plans 
to operate during the winter to 
meet next spring’s demand. 

> Features—What advantages do 
concentrated phosphoric acids 
offer? First, their high P.O, content 
obviously yields freight economies. 
Another factor is corrosion—all 
three acids corrode metals less than 
does ordinary phosphoric. 

TVA and Collier single out an- 
other big feature for their prod- 
ucts, both of which go primarily to 
manufacture of fertilizers. In addi- 
tion to contributing P.O, to a fer- 
tilizer formulation, superphosphoric 
acid and ALP also sequester trace 
elements that would form sludge in 
ordinary wet-process acid. 

Thus, TVA’s product can act as 
an additive to sequester impurities 
in ordinary wet acid. And, Collier 
claims that trace elements remain 
in suspension even when ALP is 
diluted by aqua ammonia to make 
10-30-0 fertilizer solution. 

Monsanto’s Phospholeum _ isn’t 
aimed at fertilizer use; it mainly 
serves the metals and chemical 
processing industries. Examples: 
bright-dipping of aluminum, and 
production of acrylonitrile. In de- 
hydration and catalytic applica- 
tions, company claims that the acid 
can be used in situations where 
ordinary phosphoric is unsuitable. 
> Furnace Acids — Superphos- 
phoric acid and Phospholeum are 
similar in composition and physical 
properties. Both owe many of their 





features to the presence of pyro- 
and polyphosphoric acids as well 
as the orthophosphoric acid that 


constitutes ordinary phosphoric. 
Phospholeum, for instance, con- 
tains 58% orthophosphoric, 38% 


pyrophosphoric and 3.5% tripoly- 
phosphoric acids. 

Specific gravity of the two prod- 
ucts is slightly over 1.9 at 80 F. 
Viscosity of superphosphoric acid 
is 780 cp. at 80 F. (vs. 17 ep. for 
ordinary phosphoric). Each acid 
boils around 575-600 F., and both 
can be stored at subfreezing tem- 
peratures because they readily 
supercool—indeed, Monsanto says 
Phospholeum will remain super- 
cooled for several days at as low 
as —108 F. 

TVA makes superphosphoric acid 
in a 5}-ton/hr. plant at Wilson 
Dam, Ala. The facility was for- 
merly used to make ordinary fur- 
nace acid, and the process (Chem. 
Eng., Sept. 18, p. 160) is similar to 
that for ordinary acid. Main differ- 
ence: superphosphoric acid produc- 
tion requires more cooling, to com- 
pensate for less evaporation. 

Most of TVA’s output goes di- 
rectly into high-analysis fertilizers. 
Among the grades made possible 
by superphosphoric acid are 10-34-0 
liquid, 54°7-P.0, superphosphate, 
and solid ammonium polyphosphate. 

Monsanto’s plant is at Addyston, 
Ohio. Capacity is undisclosed. 
Plant’s process, though developed 
by Monsanto, sounds similar to 
TVA’s, with stress placed again on 
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Now...a low temperature insulation with half the K-factor 
of conventional materials, new ease of application 


RIGID URETHANE FOAM 
MADE WITH DU PONT HYLENE™ 


This superior new industrial insulation made with 
Du Pont HyLene® organic isocyanate plus a blowing 
agent of Du Pont FrEON® fluorocarbon brings you a 
combination of properties and advantages never before 
possible. Result: significant reductions in installation 
and maintenance costs plus far more effective insula- 
tion. Check the advantages below and see how you 
can benefit by using this versatile new urethane foam 
insulation: 

@ Twice the insulation value of conventional materials. 
Excellent K-factor (.12—.14, compared with .26—.28 
for ordinary insulation) because low conductivity 
FREON remains entrapped within foam cells. 


@ Simplified, low-cost installation. Can be foamed in 
place by pouring into cavity as a liquid. Foam expands 
and hardens, filling every corner and crevice without 
seams or leaks. Ideal for complex contours, irregular 
voids. Large surfaces can be sprayed. Pre-molded 
foams eliminate field cutting. Also available in slab or 


block form. 


@ Excellent resistance to deterioration. Retains its 
rigid, cellular form without crumbling. Affords proven 
resistance to chemicals (including benzene, toluene, 
carbon tetrachloride), gasoline, motor oil, moisture, 
natural aging. Foam can be formulated to burn slowly 
in presence of flame; extinguish itself immediately 
when flame is removed. 

Rigid urethane foam made with Du Pont HYLENE 
also adheres well to metal, wood, glass, fabric, most 
other materials; often yields bond strengths equal to 
strength of foam itself. It possesses good vibration 
and sound dampening properties. And its closed cell 
structure prevents moisture absorption that drastically 
reduces insulating properties of ordinary materials. 

Already these versatile new urethane foams are fill- 
ing a number of insulating needs. Among them: cold 
storage rooms and doors, refrigerated railroad cars, 
trucks and ships—where light weight and high insu- 


REG. U.S, PAT. OF 


lating capacity are important; piping and equipment, 
ceilings, floors and walls, duct work and roof decking 
—where ease of application and resistance to deterio- 
ration are required. 

Naturally, properties and advantages of urethane 
foams vary according to their formulations and intended 
uses. Specific needs should be discussed with your 
foam supplier. For more detailed information and a 
list of suppliers, write today to: E. I. du Pont de 
Nemours & Co. (Inc.), Elastomer Chemicals Depart- 
ment CE-11, Wilmington 98, Delaware. 





Inch-thick layer of urethane foam insulation with asphaltic vapor 
barrier, sprayed on soda ash make-up tank in a chemical plant, is 
now in its third year of resistance to moisture, corrosive atmosphere. 


HYLENE* 


FOR URETHANE FOAM INSULATION 


Better Things for Better Living ... through Chemistry 
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the extensive need for cooling ca- 
pacity. 
> Wet-Process Acid—Collier’s pro- 
duction of ALP is closely tied in 
with Bunker Hill Co., San Fran- 
cisco. Bunker Hill has a 130-ton/ 
day plant that makes ordinary wet- 
process phosphoric acid at Kellogg, 
Idaho. Collier built its facility at 
the same site; the unit receives 
ordinary-acid feed from the Bunker 
Hill plant and is operated by 
Bunker Hill personnel. Capacity of 
the ALP unit: over 5,000 tons/yr. 
Few details are forthcoming on 
the product or process. Collier 
points out that ALP contains no 
chemically free water, does not re- 
quire stainless steel equipment for 
shipping. Production of one ton 
of ALP requires a volume of wet- 
process acid containing one ton of 
P.O... At present, Collier plans to 
use the entire output for its own 
manufacture of high-analysis ALP. 
TVA’s pilot plant for concentrat- 
ing wet-process acid is built around 
a carbon-brick-lined, stainless steel 
evaporator. Unit uses submerged 
combustion, produces acid contain- 
ing some 72% P.O.. In operating 
this plant, TVA has found through- 
put to be an important factor—ex- 
cessive retention time in the evapo- 
rator causes solid tripolyphosphates 
to form, and a high acid feed-rate 
fosters P.O; losses in exiting com- 
bustion gases. 








> Economics—Economics will be 
the big factor in determining how 
extensively the concentrates may 
replace ordinary phosphoric acids. 
However, the field is still too new 


to have a firm economics back- 
ground. 
TVA has alternately produced 


ordinary and superphosphoric acids 
in one of its furnace units without 
noticeable operating-costs differ- 
ence. But neither this nor any other 
TVA plant was designed specifically 
to make superphosphoric. 

Monsanto states that its Phos- 
pholeum manufacturing costs are 
somewhat higher than those for 
making ordinary food-grade acid; 
Phospholeum sells for $164 ton. 

As for concentrated wet-process 
acid, it will inevitably be more 
costly than ordinary wet acid, as 
long as the latter is raw material 
for making the former. 
> Outlook — TVA, whose super- 
phosphoric now represents over half 
the agency’s total furnace-acid out- 
put, points out the complexities 
that arise in trying to analyze con- 
centrated acids’ future in fertili- 
zers. 

Biggest potential growth area for 
concentrated furnace acids, says 
TVA, is in making high-analysis 
liquid fertilizers; they offer less ad- 
vantage for making solid fertilizers, 
except when raw-material acid for 
the latter must be shipped a long 
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TVA’s setup for pilot-plant studies on concentrating wet-process acid. 
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way. But, the growth outlook for 
liquid fertilizers is somewhat un- 
certain relative to that for the solid 


grades. 
And, there is an additional com- 
plication. Concentrated furnace 


acid, through its sequestrant prop- 
erties, can enhance the versatility 
of ordinary wet-process acid for 
liquid-fertilizers production. Thus, 
it is possible that the concentrated 
grade could put itself out of busi- 
ness except as an additive. 

The prospects for concentrated 
wet-process acids appear somewhat 
clearer. TVA foresees that their 
most promising outlet will be as 
material for export to underdevel- 
oped countries, because of the ship- 
ping advantages their high P.O, 
content offers.—NPC 





Rohm & Haas All Ready 
If Nuclear Attack Comes 


Personnel at four Rohm & Haas 
Co. plants — Philadelphia and 
Bristol, Pa., Knoxville, Tenn., and 
Houston, Tex. — are protected 
against the hazards of nuclear blast 
and radioactive fallout. 

Underground shelters have been 
completed at all four locations. 
Each is capable of accommodating 
all of the employees who will be 
in each plant on any one shift, for 
as long as two weeks. 

Constructed of steel-reinforced 
concrete, the shelters are built to 
withstand the blast of a 20-mega- 
ton bomb at a five-mile distance. 
They are stocked with food and 
water, provide sanitary facilities, 
treated air, communications equip- 
ment, and even games and books. 

The largest units are capable of 
supplying the needs of 1,500 people. 
One of the biggest problems: the 
dissipation of nearly half a million 
Btu.’s of heat generated by the oc- 
cupants. A ventilation system cir- 
culates shelter air over cooling coils 
through which water is pumped. 
The water, which is obtained from 
wells within the shelter, is then 
used to cool power generators and 
for sanitary purposes before it goes 
to waste. 
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When Texaco awarded the con- 
tract to M. W. Kellogg for its 5 2 
70 million pounds/year cumene 

plant at Westville, N. J., com- ' 
mitments to’ a phenol manu- t 


facturer demanded that the facilities be producing 


cumene of exceptionally high purity within nine 
months. 

Kellogg, working closely with Texaco’s personnel, 
executed this project—complete and ready for start- 
up, with a guarantee of product quality and yield— 
in time to meet the unusually short schedule. 

This rapidly executed assignment—one of the 
fastest of its type on record—is indicative of the 
speed and efficiency with which Kellogg works to 
meet clients’ special needs. 

In Texaco’s case, the plant was designed to pro- 
duce cumene by catalytic alkylation of benzene with 
propylene. Propylene is supplied by refinery off-gas 
from Texaco’s adjacent Eagle Point refinery. Various 
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«of EAMWORK 
Completes New 
Cumene Plant in 
Record Time 





by-products from the plant are returned to the 
refinery for further processing. 

Kellogg was responsible for engineering, procure- 
ment, and construction of the cumene plant. Kellogg 
also coordinated traffic in relocaiing certain existing 
equipment from Lockport, Illinois. This equipment 
was modified and utilized in the Westville plant to 
save time and minimize capital expenditure. 

Kellogg welcomes the opportunity to discuss with 
you how it can execute your new plant in keeping 
with your own rigorous time and investment re- 
quirements. 


THE M:W. KELLOGG COMPANY 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 





The Canadian Kellogg Company, Ltd., Toronto 
Kellogg International Corporation, London lommn' 
Societe Kellogg, Paris RAN, 
Kellogg Pan American Corp., Buenos Aires KELLOG Gi} 
Compania Kellogg de Venezuela, Caracas ~ \wwy = 
Companhia Kellogg Brasileira, Rio de Janeiro 
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Contaminated 
acid to sewer 


Original setup (shown by colored lines) gave way to new, 





SURGE Product 

TANK acid to 
storage 
tanks - 








tower No. 5, when engineers and operators pooled their know-how. 





simplified flowsheet (heavy 














lines), which also eliminated 


REVISED FLOWSHEET SLASHES MAINTENANCE COSTS 


Ailing absorption tower in 
acid plant brings entire 
operation under scrutiny... 
results in revamped layout 
that cuts repairs, increases 
capacity more than 25%. 


Really drastic “surgery” can re- 
sult when cost-conscious engineers 
and operators tackle the cure-it-or- 
else type of plant problem. 

Drastic—but decidedly effective: 
a move such as knocking out a 
tower—and a number of motors, 
pumps, valves, and heat exchangers 
along with it. 

This was the case at the MgO- 
HC] plant of International Minerals 
& Chemical Corp., Carlsbad, N. M., 
where maintenance costs in the acid 
absorption section had skyrocketed 
during the last five years. 

Accentuating the problem were 
modifications made from time to 
time to improve absorption effi- 
ciency and increase plant capacity. 
These had resulted in the installa- 
tion of extra equipment which, in 
turn, had added to maintenance 
costs. 
> Tower Gives Way—When it be- 
came necessary to make major re- 
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pairs on one of the five absorption 
towers, the company decided on a 
new approach—an_ engineering 
study of the process aimed at elimi- 
nating every piece of unnecessary 
equipment. 

The various recycle and bleed- 
back streams were considered nec- 
essary because of the low grade 
(12-15% HCl) of the feed gas. But 


the need for the ailing tower was 
questioned. 

With the assistance of engineers 
from Stearns-Roger Mfg. Co., 
Denver, and National Carbon Co., 
New York City, a new flowsheet 
was devised that eliminated the 
tower. Calculations, later verified 
by plant tests, proved that it wasn’t 
necessary for efficient operation. 


Upkeep costs dived when changes were completed 
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STAINLESS STEELS * ALUMINUM 
MONEL © NICKEL 


SIZES 2" THROUGH 24” 
SCHEDULES 5S THROUGH XX HEAVY 





2 COST NO MORE THAN ORDINARY FITTINGS 
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Specialization pays off in stainless welding fitting 
quality. It makes possible use of production methods 
which put the metal in the best condition for 
corrosion resistance. We are the industry’s only 
specialist in corrosion-resistant welding fittings — 
and have had more stainless piping experience than 
any other fittings manufacturer — since 1927. 


FLOWLINE fittings are made to specifications which 
exceed the requirements of applicable A.S.T.M., 
A.S.A., and M.S.S. codes. Elbows, returns, stub ends, 
tees, reducers, caps, crosses, and 45° laterals are 
available from stock through leading distributors. 
Special fittings and flanges can also be supplied. 

Write for Bulletins 416 and 417 





* 


World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA ©° Oliver 4-5541 
DENVER 4, 1321 Bannock Bidg. LOS ANGELES 22, 4781 East Third St. 
KEystone 4-6143 —TWX, DN 372 ANgeles 8-3676—TWX, LA 1427 

HOUSTON 36, 5510 Edith St. NEW YORK 7, 233 Broadway 
MAdison 3-6422 WOrth 2-6669—TWX, NY 1-208 
TULSA, 15051 East Admiral PI. 
TEmple 5-7575—TWX, TU 1234 
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With elimination of the tower, 
further simplifications in the proc- 
ess were indicated. At this point, 
plant operators and_ supervisors 
were consulted and they came for- 
ward with numerous suggestions 
for additional changes. 

Final flowsheet (drawing, p. 116) 
resulted in the elimination (in addi- 
tion to No. 5 tower) of 40 dia- 
phragm valves, 7 acid pumps, 6 heat 
exchangers. 

The new flowsheet has drastically 


reduced maintenance costs in the 
acid absorption section (graph on 
p. 116). Further, they are expected 
to remain at approximately 40% of 
the 1959 level. In addition, the 
modifications have increased plant 
capacity by about 25%. 

Further, the heat exchangers re- 
moved from the old flowsheet are 
being installed in more advantage- 
ous locations. This change is ex- 
pected to increase absorption capac- 
ity by another 20%. 





ZONE FREEZING: NEW APPROACH 
TO CHEMICAL PURIFICATION 


Though adopted only in sea- 
water desalination so far, 
technique can purify and 
separate many chemicals 
that are hard to distill. 


Quantum Inc. (Wallingford, 
Conn.) has developed a process that 
by successive freezing cycles puri- 
fies organic compounds to 99.9%, 
and in semicommercial operations 
Un- 
like batch crystallization or zone- 
melting processes, the Quantum 
system is continuous and its opera- 
tion can be automatic. 

According to the company, zone 
freezing will succeed in separating 
those materials that could thermally 
decompose when purified and sepa- 
rated by distillation. Chemicals 
that can be effectively purified are 
benzene, cyclohexane, nitrobenzene, 
acetic acrylic formic 
acid, carbon tetrachloride, p-cresol, 
diphenyl methane, ethylene glycol, 
phenyl hydrazine, and phosphorus 


acid, acid, 


oxychloride. 

> How It Works-——Material to be 
purified is pumped into the freezing 
chamber; here, the ambient tem- 
perature is preset at about the 
freezing point of the compound to 
be isolated and purified. When crys- 
tals are formed, they are compacted 
and forced through a_ slot that 
shapes the frozen chemical into a 
slug. Liquid portion of the feed 
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containing the impurities is then 
recycled and mixed with the fresh 
incoming feed. 

The growing slug is either col- 
lected as the final product or moved 
into a melting zone where it !ique- 
fies and goes through one or more 
successive freezing steps for fur- 
ther refinement. 

To minimize energy  require- 
ments, the heat in each melting 
zone is extracted from the adjacent 
freezing cycles. This heat energy 
would normally be picked up by 
water; although at the lower tem- 
peratures, air would be used. 
Where the energies of fusion are 
high enough, the heat would be re- 
cvcled through exchangers. 

Practical refrigerated zone tem- 
peratures are in the range of —50 
to +50 C., and the refrigerant se- 
lected depends upon the particular 
temperature involved. The process 
can refine chemicals whose initial 
purity is as low as 75°. In most 
commercial applications, however, 
coarser methods will purify the 
compounds to about 95% before 
applving zone freezing. 

The minimum number of melt- 
freeze zones or cycles required for 
a particular degree of purification 
is subject to variables similar to 
those encountered in distillation, 
but it also depends on the solid- 
liquid composition in the phase dia- 
gram of the system in question. 

C. M. Doede, Quantum’s presi- 


dent, tells CHEMICAL ENGINEERING 
that a continuous unit would be 
comparable in capacity to a packed 
distillation column, except that it 
would be horizontal rather than 
vertical, and the cost would prob- 
ably be twice that of the column. 
He estimates that a 10-lb./hr. batch 
unit, which would be used to purify 
drugs and pharmaceuticals, would 
cost in the neighborhood of $10,- 
000. 

Until now, most engineering at- 
tention on zone freezing has been 
in connection with the demineral- 
ization of saline water. If the 
Quantum process for chemicals 
should meet expectations, it could 
become as valuable to the chemical 
industry as zone melting is to the 
semiconductor industry.—EG 





Photosensitive Polymer 
Invades Printing Field 


Photoengraving, an art that has 
changed little in the past decades, 
may be revolutionized by the plas- 
tics industry. 

Du Pont has just opened a plant 
at Parlin, N. J., to start full-scale 
production of its Dvycril printing 
plates. The plates are made of a 
photosensitive polymer that is hard- 
ened by light. When a negative is 
placed over a plate and exposed to 
a carbon-arc, hardening takes place 
on areas of the plate not covered 
by dark places on the film. When 
unreacted polymer is washed away, 
the areas of the plate that were 
hardened by the light are left as 
the raised printing surface. 

Du Pont’s Parlin plant is 
ploying a new that 
duces plates of greater sensitivity 
than the development material the 
firm made on a pilot-plant basis. 
Du Pont has been working on Dy- 
cril for more than 12 years, has 
invested a total of $10 million in 
the project. 

Startup of the Parlin plant was 
accompanied by price reductions 
ranging up to 31%. Typical was 
the price of Type 31 flexible plate 
(0.015-in. relief), reduced from 
$8.75 /sq. ft. to $6. 
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FULL SPEED AHEAD WITH THE BENDIX G-20 COMPUTER SYSTEM 


The old nautical term has a new computing significance, thanks 
to the over-all system speed of the BENDIX G-20. Here is a 
modern, solid-state computing system whose high speed is not 
limited by input/output operations. 

Blending high computational speeds with high input-output and 
transfer rates, the G-20 eliminates data handling bottlenecks... 
allows through-put (the full input-compute-output cycle) to occur 
at the maximum speeds of all system components. Magnetic 
tape transfer occurs, for instance, at 120,000 8-bit characters 
per second—search is performed at twice that speed. Double 
transition recording, high packing density, and the elimination 
of tape skew errors with a unique deskewing buffer provide 
unmatched tape system speed and reliability. 


Curnicat, Excrnerrinc—November 13, 1961 


Helping the magnetic tape units assure input/output to match 
main frame speed is the BENDIX Data Communicator, allowing 
simultaneous transfer of data over as many as four channels at 
120,000 characters per second each. This simultaneous capa- 
bility—plus the rapid tape transfer rate—cuts conventional 
sorting and file maintenance times in half... provides an effec- 
tive transfer rate of 480,000 characters per second. 

That's why, with the Bendix G-20, your scientific, engineering, 
or business data processing can move ‘‘full speed ahead.” 
Investigate the capabilities of the proven G-20 computer. Write 
for Bulletin BSP-05611. 


endi” 


CORPORATION 


Bendix Computer Division Hi 


OEPT. 0-36 LOS ANGELES 45, CALIFORNIA 
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INDUSTRY & ECONOMIC NEWS... 


SPACE PROGRAM: A BIG CHANCE 
FOR THE CHEMICAL INDUSTRY 


Many billions of dollars will 
be spent on the space pro- 
gram in the next ten vears. 
The recent “Space Flight 
Report” sives a blueprint of 
space plans. 


Amid a vast array of rockets and 
hardware, the American Rocket So- 
ciety presented its “Space Flight 
Report to the Nation” in New York 
last month. Dramatically — illus- 
trating that space is now a billion- 
dollar industry, the meeting had 
much food for thought for both 
chemical engineers and the chemi- 
cal industry in general. 

>» NASA REPORTS—The National 
Aeronautics and Space Adminis- 
tration outlined the status of major 
space projects, including Project 
Ranger and the Saturn C-1 pro- 
gram. 

Project Ranger aims to land the 
U.S.’s_ first operable payload of 
instruments on the moon, to gather 
basic lunar data. According to 
NASA’s O. W. Nicks, these in- 
struments will include a spectrom- 
eter to determine radioactivity of 
the lunar crust, and a 10-lb. seis- 
mometer that will transmit data 
continuously for one to three 
months. Earlier nonlunar launch- 
ings will furnish data on perform- 
ance of the vehicle itself, and on 
such space phenomena as magnetic 
fields and the effect of vacuum en- 
vironment on friction. 

Outlining the Saturn C-1 vehicle 
program, NASA’s K. K. Dannen- 
berg stated that its present empha- 
sis has been shifted from long, 
light-payload flights to earth-or- 
bit flights. However, the first live 
vehicles (powered by a_ booster 
stage only) will have the originally 
planned Saturn configuration, based 
on three propulsion stages instead 
of the two that appear best for 
earth orbit. 

This will give engineers more 
time to modify the Saturn before 
its forthcoming flights with live 
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upper stages. And, it will provide 
flight information for eventual, 
long-range missions that will use 
three stages as originally planned. 
> Power—Propulsion systems re- 
ceived their expected share of at- 
tention. 

A progress report was given on 
Rocketdyne’s liquid-fueled F-1 en- 
gine, which produces 1.5 million Ib. 
of thrust. It is due for preliminary 
flight-rating tests during 1963. 

Looking at solid-propellant en- 
gines, NASA-sponsored tests have 
proved that concept’s feasibility 
for space use. Development of 
these engines for NASA _ lunar 
vehicles (not nearly as far along 
as that of liquid-propellant ones) 
is aimed mainly at possible use for 
a single, large booster stage. Such 
a booster might be built in two 
ways: in one piece, or as an as- 
sembly of segments of solid pro- 
pellant. Latter alternative has re- 
ceived the most attention to date. 

Many presentations discussed 
electrical propulsion systems. A 
system based on thermal-arc jet 
propulsion is the nearest of these to 
operation, according to a paper that 
described the work of Avco Corp. in 
this area. It stated that the com- 
bination of a SNAP-8 nuclear 
power plant with an arc-jet en- 
gine, placed in earth orbit by a 
chemical booster, constitutes a 
multi-purpose space vehicle that 
could be developed within the next 
four years. 

If space travel is to be economi- 
cal, ways must be found to use the 
same spacecraft repeatedly. This 
point was underlined by R. W. Hal- 
let, Jr., of Douglas Aircraft Co., 
who described a proposed space 
transportation system designated 
RITA (Reusable _ Interplanetary 
Transport Approach). RITA _ is 
built around use of a nuclear-pow- 
ered, cone-shaped vehicle made of 
a glass fiber and titanium honey- 
comb structure. 

For materials, Hughes Aircraft 
has found that siloxane polymers 
look promising as liners and in- 


sulation for solid-propellant en- 
gines. 
> Down the Road—Where all our 
space efforts might lead us was 
speculated upon by H. H. Koelle. 
Making various assumptions (e.g., 
our gross national product will con- 
tinue to grow at 3.5% per year), 
he has come up with an estimated 
space timetable for the next 15 
vears. It includes these items: 

e Large, permanently manned 
space station by about 1968. 

eA permanently manned lu- 
nar station by around 1970. 

eA small lunar settlement by 
1975. 

e Initial manned planetary ex- 
peditions by 1973. 
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Cutaway View of G-R 
Forced Draft Fin-Fan Air 
Cooled Heat Exchanger. 






AIR-COOLED 
HEAT EXCHANGERS 


@ New design employing four point suspension permits 
the air moving equipment to be supported on pipe racks 
or other over-head structures leaving the ground area 
underneath for use of other equipment. 

















| 

| These air-cooled heat exchangers eliminate the initial, 
= operating and maintenance costs of water pumps, 
Ov. piping, valves and water treatments; and minimize fouling 
and corrosion problems. They provide efficient, low cost 
cooling when water is scarce; and are often preferred 
when water is readily available and inexpensive. 








Installations range from single units to those with more Ne 
May than one-quarter billion square feet of heat transfer sur- 
inal) face at a single site. Easily installed. Vacuum to 6000 psig, 
Be temperatures to 1600°F. Highly endorsed by leading peri ee ris G-R Induced Draft Fin-Fan Air 
82.4 refineries, pipe lines and engineer-contractors. ne nn 
30.4 
16.5 
Be: Get full details! Write for a copy of Bulletin No. 2401 today. » 
32:3 
36.8 
43.4 
24.3 
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INDUSTRY & ECONOMIC NEWS... 


FREEZE-PROCESS DEHYDRATES BEER 


Modification of a fractional 
crystallization process, 
originally aimed at xylene 


separation, may open up 
new markets in beverage 
production. 


A process developed and used for 
separating the meta and para isom- 
ers of xylene is now being tried out 
as a beverage concentrator, with 
beer likely to be the first commer- 
cial product. 

Pilot-plant evaluation of the 
process is already under way by a 
major U.S. brewer. The concen- 
trated beer can be reconstituted by 
the addition of water and CO., is 
said to retain its original taste and 
aroma, 

Phillips Petroleum Co., Bartles- 
ville, Okla., originated the separa- 
tion process, based on fractional 
crystallation, and has licensed it to 
firms in Europe and the U.S. The 
method is used commercially by 
Cosden Petroleum at Big Spring, 
Tex., to separate p-xylene from n- 
xylene (Chem. Eng., Dec. 1955, pp. 
128-132). 

Heart of the process is a con- 
tinuous-freeze concentration step. 
Beer is blended with a_ recycle 
stream of concentrate, then cooled 
in a conventional crystal-forming 
and growing unit, producing a 
slurry (much like soft sherbet) 
containing crystals of water. 

The slurry is fed to a purification 
column where pressure is applied 
to force concentrate out through 
filters in the column wall. Heat is 
applied to the bottom of the column, 
melting crystals to form water, 
some of which is drawn off, and 
some of which is forced back 
through the crystal bed, acting as 
reflux, 

About 99% of the water crystals 
entering the column are removed. 
In tests on products ranging from 
conventional beer to malt liquor, 
more than 75% of the total water, 
containing less than 0.1% (by vol- 
ume) of the beer components, was 
removed. 
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In addition to beer, beverages 
such as wine, fruit juices, vinegar 
and milk have been concentrated. 
Principal areas of potential savings 
is in reduced freight costs and stor- 
age requirements. 





Low-Cost Carbon Steel Used 
In Low-Temperature Vessels 


A modified carbon steel, produced 
by Phoenix Steel Corp., may soon 
revise design concepts in low-tem- 
perature processing. The metal, 
which withstands a  20-ft.-lb. 
Charpy V-notch test at —40 F., 
costs less than $200/ton, compared 


with $400/ton for alloy steels usu- 
ally employed for low-temperatures 
applications. 

First application of the new steel 
is in two 1,800-ton-capacity refrig- 
erated ammonia barges built for 
Phillips Petroleum Co. These will 
handle liquid anhydrous ammonia 
at —28 F., under atmospheric pres- 
sure, eliminating need for conven- 
tional compressors and _ pressure 
vessels. The barges will also be 
used to ship L.P.G. 

Conventional carbon steels of 
grades ASTM A201 and A212 have 
been proposed for low-temperature 
service (Chem. Eng., May 30, 1960, 
pp. 103-106), but they couldn’t meet 
the stringent V-notch tests for 
Phillips’ barges. By modifying the 
carbon and manganese content, 
Phoenix was able to produce a steel 
that had the required low-tempera: 
ture strength. 








Blackboards replace drawing boards 





Savings of as much as 50% in engineering and design costs are claimed 
for a technique developed by T A B Engineers, Inc., Chicago. 
are laid out on blackboards, with engineers and draftsmen conferring 
constantly as the project proceeds. Modifications to drawings require 
only erasing and chalking of new lines. When drawing is complete, an 
engineer takes a photograph that then serves as a working “blueprint.” 
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: ; MONOMETHYLAMINE - DIMETHYLAMINE - TRIMETHYLAMINE 





DEPENDABLE SERVICE CSC’s nationwide network of 
storage and shipping facilities assures prompt deliveries! 


MODERN PRODUCTION FACILITIES CSC’s new, modern 


Terre Haute plant insures high, consistent quality! 


BASIC PRODUCER A major producer of the basic 
raw materials, methanol and ammonia, CSC assures 
high-volume supply to meet your every need! 


EXPERIENCE CSC’s long experience means qualified 
assistance to help solve your technical problems! 


Commercial Solvents Corporation, Industrial Chemicals 
Dept., 260 Madison Avenue, New York 16, N. Y. 


COMMERCIAL SOLVENTS CORPORATION 


METHANOLe METHYLAMINES e ETHYL ALCOHOL® FORMALDEHYDE e BUTYL AND ETHYL ESTERS 
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CPI News Briefs 
Plants 


AEC has awarded the first indus- 
trial contract for an advanced gas 
centrifuge separator to Garrett 
Corp.’s AiResearch Mfg. Co. divi- 
sion. Under the $750,000 award, 
AiResearch will concentrate on de- 
veloping a way to separate fission- 
able U-235 isotopes from natural 
uranium (mostly U-238). The move 
is seen as private industry’s first 
success in its attempts to loosen the 
government’s’ tight proprietary 
grip on gas centrifuge technology, 
which was clamped on in mid-1960 
after a German firm, Degussa, 
created an international uproar by 
patenting a highly efficient centri- 
fuge—making it clear that gas 
centrifuging was a simple, cheap 
way to make atom bombs (Chem. 
Eng., Feb. 22, 1960, p. 51; Nov. 14, 
1960, p. 106). 


Sun Oil Co. plans to boost propy- 
lene capacity at its Marcus Hook, 
Pa., refinery from a current 120 
million lb. ‘vr. to 300 million Ib. /yr. 
by October 1962. Though the addi- 
tional $2-million propylene facility 
itself is due on stream by mid-1962, 
full design capacity won’t be 
reached until a $14-million catalytic 
cracking unit is completed in Oc- 
tober. A $9.3-million gas process- 
ing plant, scheduled for completion 
this month, will also provide charg- 
ing stock for the propylene facility. 


Standard Oil Co. of Kentucky and 
Standard Oil Co. of California 
have Mississippi voters’ go-ahead— 
by a 50-1 margin—on a $125-mil- 
lion plan to build a 100,000-bbl./day 
refinery at Pascagoula, Miss. 
(Chem. Eng., Oct. 2, p. 141). About 
200,000 voters turned out for a 
plebiscite on constitutional amend- 
ments to make the project possible. 


Kaiser Aluminum and Chemical 
Corp. plans to begin “immediate” 
construction of a $6-million hydro- 
gen fluoride and fluorocarbon plant 
next door to its aluminum and caus- 
tic soda and chlorine facilities at 
Gramercy, La. The hydrogen fluor- 
ide unit will be integrated with a 
announced aluminum 
(Chem. Eng., 


previously 
fluoride installation 
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Jan. 9, p. 56). Operation of the new 
facilities is slated to begin in late 
1962. 


Industrial Air Products Co. has 
placed on stream in Portland, Ore., 
what it describes as the largest liq- 
uid oxygen, nitrogen and argon 
unit in the Pacific Northwest. Ca- 
pacity is 70 tons/day of liquefied 
gases. Plant was supplied by Amer- 
ican Messer Corp. 


Universal Oil Products Co. has 
scheduled construction of a 1-mil- 
lion-lb. ‘vr. unit at McCook, IIl., to 
manufacture additives for protect- 
ing rubber from ozone attack. Due 
on stream late this year, the plant 
will process intermediates  fur- 
nished by The Trubek Laboratories, 
Ine., a UOP subsidiary. 


Houston Chemical Corp. has made 
the first shipment of tetraethy] lead 
from its $10-million antiknock-addi- 
tives facility at Beaumont, Tex. 
When construction was begun last 
January, scheduled capacity was 
announced as 65 million Ib./yr. of 
TML and TEL; now, says Houston, 
capacity rating is 100 million lb. /yr. 


National Phosphate Corp. an- 
nounces that construction has be- 
gun on a 750-ton/day contact sul- 
furic acid plant at Marseilles, III. 
Contractor is Leonard Construction 
Co., Chicago. Of Leonard-Monsanto 
design, facility is due on stream in 
mid-1962, will feed on elemental sul- 
fur. 


Commonwealth Oil Refining Co., 
making its initial move into petro- 
chemicals, plans to add a $6.5-mil- 
lion chemical complex to its crude 
oil refinery at Ponce, on Puerto 
Rico’s southern coast. A Hydeal 
unit will produce 50 million Ib. ‘yr. 
of naphthalene, with related fa- 
cilities to turn out other petro- 
chemicals, including aromatics. 
Completion date is January 1963. 


Mobil Chemical Co. has awarded 
The Fluor Corp., Ltd., a contract to 
engineer and construct benzene ex- 
traction facilities at Beaumont, 
Tex. Project includes a 2,300-bbl./ 
day Hydrotreater (Socony-Mobil 
Oil Co.’s pyrolysis gasoline hydro- 
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genation unit), and a Udex plant 
for producing 12,500 bbl./day of 
benzene. Completion is expected by 
February. " 


Du Pont reports that its $20-mil- 
lion Mylar polyester film facility in 
Florence, S. C., is now operating at 
close to full capacity. Startup was 
last May. 


DX Sunray Oil Co. has installed a 
TRW Computers Co. RW-300 
closed-loop system at its Tulsa, 
Okla., refinery for on-line control of 
an 85,000-bbl. /day crude oil distilla- 
tion unit. The three-stage distilla- 
tion plant went on stream in Sep- 
tember, is said to be the first major 
refinery unit to incorporate compu- 
ter control in its original design. 


Natienal Helium Corp., a_ joint 
subsidiary of Panhandle Eastern 
Pipe Line Co. and National Distil- 
lers & Chemical Corp., has been 
awarded a $15.2-million helium- 
purchase contract by Dept. of the 
Interior, under which more than 1 
billion std. cu. ft. of helium will be 
conserved annually by the govern- 
ment. National Helium will build, 
own and operate an extraction plant 
at Liberal, Kan., to process 840 
million std. cu. ft./day of natural 
gas, containing an average 0.4% 
He. Under terms of the 22-yr. con- 
tract, Interior will buy, stockpile 
and resell up to $300 million worth 
of helium, paying National Helium 
at an initial rate of $11.78 per mil- 
lion std. cu. ft. Contract was the 
third such awarded (Chem. Eng., 
Sept. 18, p. 64). 


Central Farmers Fertilizer Co. and 
three other farm cooperatives are 
planning a $20-million plant to turn 
out 350 tons/day of ammonia and 
derivatives. Final decision on the 
site has yet to be made, but prob- 
able choice is acreage on the Ohio 
River in either Illinois or Indiana. 


Plymouth Oil Co. has placed a 
Udex extraction unit on stream at 
its petrochemical complex in Texas 
City, Tex. Annual capacity is 5 mil- 
lion gal. of high-purity benzene, 12 
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sa, 
fof ROTRON wuirt-rto FLOWMETERS 
illa- 
illa- a M je 
sep- accurately and economically measure liquid or gas 
\jor flowin a simple, compact, high-capacity unit 
/pu- 
1. , There’s no substitute for results when it comes to proving ECONOMY OF INSTALLATION AND SERVICE 
product performance. And results with Rotron Whirl-Flo The high degree of accuracy, the inherently larger capacity 
yint Flowmeters are proving to many demanding users in the compared with other meters size for size, and the low instal- 
' petroleum, natural gas, chemical, petrochemical and food lation cost, all contribute to the amazing economy of Rotron 
ery processing industries the inherent accuracy and economy Whirl-Flo Flowmeters. Rotron is your best buy for direct 
til- of the Rotron Vortex-Velocity design. Consider the follow- totalization...no electrical power required. 
een ing applications, for example: 
VERSATILITY OF READOUT 
— WIDE-RANGE OF APPLICATIONS Rotron also offers direct readout of flow rate at the meter 
the ak ; : or transmission to remote locations...automatic batch con- 
nl Proven applications for Rotron Whirl-Flo Flowmeters in- trol is available, plus ticket printing and recording. 
clude measurement of gas produced from oil or gas wells, ‘ = 
be measurement of gas or water used for oil well injections, 
n- and metering oil. In refining and petrochemical service you 
ild will find Rotron meters used for in-process control, account- 
’ ing for final production, and product blending. Chemical 
ant uses range from measurement of liquid fertilizers to LPG SIMPLE, 
840 and other hydrocarbons, including fuel metering in jet en- RUGGED 
at gine test stands. Metering the flow of pineapple juice is only CONSTRUCTION 
ira one of many functions in food processing. And in the power 
4% } field, Rotron has proven highly efficient for peak shaving 
on- | operations in gas distribution systems. Yes, the meter 
vile handles viscous fluids and liquids with suspended solids. 
rth | Experienced Rotron application engineers are ready at all 
| times to study your specific requirements. Qualified Rotron 
um |} field engineers, capable of recommending the most efficient The simple design of Rotron Flov - 
nil- flwmetering systems, are available at your call. meters facilitates field service... 
th the rugged construction assures 
ee reliable, long service life. Even a 
1g., | salesman can replace the rotor unit 
in 10 minutes without removing 
the meter from the line, without 
‘ GENERAL SPECIFICATIONS special tools. 
. 
we Pressure Rating: 2-inch meters 1500 psig; 3-inch meters and larger 2000 psig. 
ROTRON Pressure Drop: for liquids less than 7 psig at max. flow; for gases usually less 
rn j than 100 inches water at max. flow rate. 
ind WHIRL-WEIGH Sizes: models available from 2-inch to 16-inch for liquids or gases. 
the GAS Accuracy: depends upon meter size; usually +0.5% or better over 10:1 span. 
{ DENSI7 Repeatability better than +.2%. 
ob- | ‘TOMETER Standard Materials of Construction: 2-inch meter stainless steel; other sizes 
hio | carbon steel; other materials available. 
na Connections: 2-inch meter threaded ends or flanges; 3-inch meter and 
an larger flanges. 
| Capacity: liquid capacities range from 10 to 100 gpm for the 2-inch meter 
char | to 1400-21,000 gpm for the 16-inch meter; typical gas capacities 
at | | Gan be mounted directly on the ————r oe ee 
a’ 4 Rotron Flowmeter for mass flow i 
wn measurement...also adaptable to ; . 
1il- existing orifice meters for mass write for full details 
12 flow. It can also be used indepen- 
Sait by ee ae ROTRON CONTROLS 
Uses cover a wide variety of gases. 
ot ROTRON DIVISION OF ROTRON MANUFACTURING CO., INC. 
® 67 Bearsville Road * Woodstock, New York 
ING Cuemicar, Encrnrertnc—November 13, 1961 125 














New Chemicals 





facturer, it resists abrasion, 


fibers; 


York. 





Polypropylene monofilament used as sweeper bristle 





By extruding Enjay’s Escon polypropylene to form a hard outer shell 
that encases an oriented center fiber, 
N. J., has developed a rigid yet pliable monofilament whose strength is 
comparable to that of a sheathed steel cable. 

Street-sweeper bristles will soon be made of this lightweight filament 
marketed under the trade name of Keystrand. According to the manu- 
withstands dry rot better 
and its resistance to water absorption compares favorably with 
that of nylon filaments and other synthetics—Enjay Chemical Co., New 


yn” 


Keystone Plastics Inc., Newark, 


than natural 
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Tungsten disulfide 


High-temperature lubricant and 
catalyst is now available. 


Relatively inert, tungsten disul- 
fide is a greyish-black powder 
(particle size 1-2 microns) with 
a crystalline structure consisting 
of alternate layers of tungsten 
and sulfur loosely held together 
by weak atomic bonds. 

It can form adherent and con- 
tinuous films whose fundamental 
mechanism of lubrication is quite 
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similar to that of molybdenum di- 
sulfide or graphite. 

However, it has advantages in 
oxidation resistance over these 
other materials. After a 2-hr. ex- 
posure in air at 427 C., tungsten 
disulfide loses only 1.2% of its sul- 
fur content, whereas molybdenum 
disulfide, for example, loses 77% 


of its sulfur content under the 
same conditions. 
Now available in commercial 


quantities, tungsten disulfide is po- 
tentially useful as a solid lubricant 
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in either solid-film form or as an 
additive to suitable carriers. Ap- 
plied as a dry powder or suspen- 
sion, it can be effective as a high- 


temperature lubricant in wire 
drawing, metal forming, metal 
cutting and working; in valves, 


gears and bearings. 

This disulfide is also a catalyst 
in several reactions, such as _ hy- 
drogenation, isomerization, desul- 
furization and aromatization, in 
the petrochemical industry. An- 
other potential use is preparation 
of high-purity tungsten metal by 
reduction in a hydrogen atmos- 
phere. 

Tungsten chemicals may be pre- 
pared by oxidation in air, oxygen, 
or other active gas streams such as 
chlorine.—Sylvania Electric Prod- 
ucts, Inc., New York. 126B 





Antioxidants 


New compounds can benefit both 
synthetic and natural rubber. 


Separately but simultaneously, 
Ethyl Corp. and Goodyear Tire & 
Rubber Co. are aiming at the same 
market with their rubber antioxi- 
dants. Goodyear’s product called 
Wing-Stay V, has entered the mar- 
ket after extensive testing experi- 
ence gained by the company through 
captive production and use of mil- 
lions of pounds of this chemical. 
And the Ethyl Corp. compound, 
Antioxidant 702, has also been 
produced in multimillion-lb. quan- 
tities, because of its popularity as 
an antioxidant for industrial oils 
used in the engines of automobiles, 
aircraft, trains and ships. 
> Wing-Stay V—Described as an 
alkylated, styrenated phenolic 
compound, this product gives max- 
imum protection against oxidation 
in dry rubber compounds, rubber 
latex and rubber foams. 

Readily poured at room temper- 
ature, Wing-Stay V is a pale am- 
ber liquid that also acts as a non- 
staining stabilizer during the 
manufacture of butadiene-styreneé 
and butadiene-acrylonitrile poly- 
mers. A very appealing feature 
of this chemical is that its protec- 
tive action begins as soon as it is 
injected into the raw polymers, 
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“Andy” “Sandy” 


Rejection’ 
Problem? 


No more problems (“Heat Rejection, that is) when 
you install the Aquadyne. 


Here is what the Aquadyne offers: 





e A wetted surface —condenser—cooler for any 
pressure in any size. 


e An engineering background of over a quarter cen- 
tury of heat transfer and vacuum experience. 


e Uses practically no water and beats all other con- 
denser-coolers of this type for close temperature 
approach. 


e Combines the functions of a condenser—cooler= 
cooling tower all in one unit. 


e Provides any desired heat rejection and solves 
your water problem. 


Special Note: NOW is the time to do something 
about your cooling water problem. 


Call in our nearest sales engineer and learn the de- | 
tails as applied to your needs. 


Heltstiowr Corporatiors 
GRAHAM MANUFACTURING CO., INC. 


170 GREAT NECK ROAD - GREAT NECK, N.Y. Cha 
Factory: Batavia, New York Pee 


; Other Graham-Heliflow precision-built products: 
Heliflow Heat Exchangers, Steam Jet Ejectors, Monobolt Heat Exchangers, 
Deaerating Heaters, Surface and Barometric Condensers, 
Steam Vacuum Refrigeration, Panaflow Exchangers, 





tibuquerque, N. Mex., Atlanta, Ga., Baltimore, Md., Boston, Mass., Buffalo, N. Y., Chicago, III. Cincinnati, 0., Cleveland, 0., Coral Gables, 

He Denver, Colo., Detroit, Mich., Hato Rey, P. R., Honolulu, Hawaii, Houston, Tex., Kansas City, Mo., Los Angeles, Calif., Mexico, D.F., Mex.. 

inneapolis, Minn., Mobile, Ala., Philadelphia, Pa., Phoenix, Ariz., Pittsburgh, Pa., Richmond, Va., Roanoke, Va., San Francisco, Calif., 
Seattle, Wash., St. Louis, Mo., Toronto, Ont. Tulsa, Okla., 
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NEW CHEMICALS... 


continues during drying opera- 
tions and in the various successive 
steps, and persists in the cured 
end-products. 

According to Goodyear, com- 
pounds that incorporate Wing- 
Stay V are extremely resistant to 
staining and will not be discolored 
by oxides of nitrogen or other com- 
bustion products.—Goodyear Tire 
& Rubber Co., Akron, Ohio. 126C 
> Antioxidant 702—This is a steri- 
cally hindered phenol synthesized 
by Ethyl’s ortho-alkylation proc- 
ess. Chemically, it consists of two 
molecules of the basic component 
2,6-di-tert-butylphenol linked at the 
para position through a methylene 
group. 

One of Antioxidant 702’s big ad- 
vantages is its activity in a large 
number of rubber applications. 
These include the stabilization of 
synthetic rubber polymers of the 
stereospecific, SBR and_ butyl 
types; the stabilization of oil- 
extended polymers; and the pre- 
vention of chain scission in nat- 
ural and SBR vulcanizates. 

Normally a white crystalline 
powder, Antioxidant 702 is rela- 
tively nonstaining and can be used 
with both white goods and carbon- 
black vulcanizates. Because it is 
nontoxic and will inhibit the oxi- 
dation of plastic materials such as 
polyethylene and polypropylene, it 
should be of considerable value to 
producers engaged in food pack- 
aging and handling.—Ethyl Corp., 
New York. 126D 





Modified polypropylene 


New thermoplastic is tough 
and rigid. 


Described as the first modified 
polypropylene to join the large 
group of engineering thermoplas- 
tic materials, Oleform is a blue- 
gray resin that compares very fa- 
vorably in rigidity and toughness 
with many thermosetting materi- 
als. 

It can be injection-molded for 
faster mold cycles than are possi- 
ble with compression-molded ther- 


mosets. But unlike thermosets, 
Oleform’s molding scrap is re- 
usable. Creep resistance (1.6% 
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deformation after 24 hr. at 2,000 
psi. and 122 F.) and mold-shrink- 
age factors (0.01 in./in.) surpass 
those of polyolefins. Product’s 
chemical resistance and low mois- 
ture absorption (0.01% in 24 hr.) 
are claimed superior to those of 
competitive materials. 

Presently available in experi- 
mental quantities of one grade, 
this molding resin has a price tag 
of 36¢/lb. According to the manu- 
facturer, it should find promising 
markets in automobile parts, elec- 
trical appliances and wiring de- 
vices that require materials of 
high dimensional stability and su- 
perior insulating properties.— 
AviSun Corp., Philadelphia. 128A 





Soaps 


Metallic stearates go into plastics, 
paper, ink, rubber. 


A new line of calcium and zinc 
stearates has been developed with 
an average particle size of 3-5 mi- 
crons. Made from the reaction of 
a metallic salt and stearic acid, 
these powdered ‘Micronized” 
soaps have a large surface area 
that greatly improves their prop- 
erties as lubricants and water re- 
pellants. They can disperse read- 
ily in slurries and remain in 
suspension for long periods of 
time. According to the manufac- 
turer, when the new calcium 
stearate settles, it has a particle 
size smaller than anything on the 
market. 

Because of their almost col- 
loidal nature, Micronized stearates 
will be used by several industries 





Newsworthy Chemicals — 


for applications where the large 
particle size of ordinary metal 
soaps can’t be tolerated. One of 
the major tasks performed by 
these new stearates is in the in- 
ternal lubrication of plastics and 
rubber. Added in small amounts 
(0.2 to 1%) to polyester premix 
compositions, vinyls, polystyrene, 
urea-, melamine- and phenol-for- 
maldehyde, they facilitate extru- 
sion. They also aid in removal of 
molded parts from a mold, and im- 
prove the surface appearance of 
plastic objects. 

They eliminate dusting and flak- 
ing in paper, making it more re- 
sistant to water, and give a 
custom-surfaced paper that meets 
printers’ requirements for faithful 
color reproduction and high-speed 
operation. 

Micronized calcium stearate is 
incorporated in varnish films to 
improve oil resistance, and also 
finds applications in  silk-screen 
extender bases and _ cold-water 
paints. Because of its small par- 
ticle size, it can be ground with 
pigments to make a fine enamel 


dispersion. — Nuodex Products 
Div., Heyden Newport Chem. 
Corp., Elizabeth, N. J. 128B 





Epoxy diluent 


Compound simplifies formulation 
of epoxy resins. 


Agent AT-534, a colorless, odor- 
less compound, can reduce the vis- 
cosity of liquid epoxy systems, 
making them safer to handle and 
greatly improving the impact resist- 
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| “We have been using PAYLOADER equipment 


for years with satisfactory performance’... 
says Merchant Fertilizer Co. President M. J. 
, Clement III. “Our H-25 is well into its second 
| season. Lost time has been limited to less than 
‘one day. The H-25 is the ideal size... it’s 
| fast and has much more digging power than 
| manual shift loaders. On dense material, the 
| H-25 gains up to 20% more load-carry pro- 
duction.” 
| 


|HOUCLT 


THE FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS 
SUBSIDIARY - INTERNATIONAL HARVESTER COMPANY 





HOUGH, PAYLOADER, PAYDOZER, PAYMOVER, PAYLOGGER, PAYLOMATIC 
and PAY sre registered trademark names of The Frank G. Hough Co. 


Fates. ; . _ 
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H-25 produces 20% more in tough digging 


Merchant’s Fertilizer Co. of Pensacola, Florida, manufactures 
commercial fertilizer under the brand name “MERCO” for dis- 
tribution principally in northwest Florida, Alabama and Missis- 
sippi. They use PAYLOADER tractor-shovels almost exclusively 
for in-plant handling of ingredients. Their present fleet consists 
of four units of 2000-lb. operating capacity (Models HA and 
HAH) and a larger Model H-25 that combines a breakout force 
of 4500-lbs. with 2500-lb. operating capacity. 


In operation, the H-25 averages unloading 5 rail cars, on a 75-ft. 
haul, in 8 hours and delivers material to the bagging operation 
at a rate of 450 tons in 10 hours. They credit this fine production 
performance to the H-25’s superior basic design and such out- 
standing mechanical features as power-shift transmission, power- 
transfer differential and power steering with a short 6-ft. turning 
radius. In addition, the H-25 has extra protection against dust 
and dirt “built in” to insure against costly downtime. 


Your Hough Distributor wants to show you how an H-25 can 
“boost production” in your bulk handling requirements. Con- 
tact him for a demonstration or return the coupon below. 
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THE FRANK G. HOUGH CO. * 

744 Sunnyside Avenue, Libertyville, Ill. e 

° 
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Model H-25 Canpany e 
PAYLOADER 2 
Street » 

City State : 

« 
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NEW CHEMICALS... 


ance of the final solid products. 

Sold at 45¢/lb., this new diluent 
is attractive to epoxy formulators 
for reasons other than its low 
cost: even at room temperature, it 
reacts readily with epoxy-curing 
admixtures without adverse ef- 
fects on the rate of cure or gel. 

According to the manufacturer, 
the storage stability of Agent 
AT-534 epoxy systems is excellent, 
and the material has a high mar- 
gin of safety because it is non- 
toxic. 

It forms adducts with aliphatic 
polyamine agents (i.e., diethylene- 
triamine) that are capable of 
curing epoxy resins at room tem- 
perature. Also, it dissolves aro- 
matic polyamines (e.g., m-pheny- 
lenediamine), thereby forming 
compounds that are readily solu- 
ble in epoxy resins without need 
of high-temperature mixing.—An- 
tara Chemicals Div., General Ani- 
line & Film Corp., New York. 128C 





Briefs 


Polymeric plasticizer named San- 
ticizer 411, priced in the range of 
quality monomeric compounds, of- 
fers excellent permanence and re- 
sistance to migration and extrac- 
tion. Resistance to mineral oils or 
soapy water is said to be unique. 
Intended for general use, product 
is an adipic acid-glycol polyester. 


—Monsanto Chemical Co., St. 
Louis. 130A 
Thermosetting adhesive, Raiseal 


5002, will have wide applications 
in all areas where there is poor 
bonding of polyolefins with exist- 
ing adhesives, or where heat-seal- 
ing has presented _= serious 
drawbacks. It is effective on 
polyethylene surfaces without 
pretreatment by flaming, corona 





For more information about any item 


in this department, circle its code 
number on the Reader Service Postcard 


(page 297) 


or chemical dips. Raiseal 5002 can 
be used in polyethylene- or poly- 
propylene-lined plywood crates 
for the shipping of corrosive 
chemicals; in potting and encap- 
sulation of irradiated polyolefin 
wire; and in printed circuit boards 
that require plastic-laminated cop- 
per.—Radiation Applications Inc., 
Long Island City, New York. 130B 


Aerosol propellant for paints, 
Ucon Paint Propellant, boasts 
higher expansion ratios and better 


resin-solvency than those of con- 
ventional propellants based solely 
on fluorocarbons. Improved prop- 
erties are due to incorporation of 
dimethyl ether into the fluoro- 
carbon formulation; the finished 
propellant contains 15% ether. 
Another addition to the company’s 
fluorocarbon aerosol propellant 
line is Propellant A, intended 
mainly for use in hair sprays, in- 
secticides and room deodorants.— 
Union Carbide Chemicals Co., New 
York. 130C 





expansion of the ice. 


burgh. 





Polyethylene wins supporting role at skating rink 





The final layer of Durethene polyethylene film is being spread over 
the skating rink area at the new Pittsburgh Auditorium. Workers have 
put down three layers of this film, which run in alternating directions 
with two layers of powdered tale spread between them. 
ment allows movement of the upper concrete slab during contraction and 


The layered polyethylene film, upon which the skating rink will float, 
has proved to be more economical than the elaborate, conventional mate- 
rials commonly used to provide a slip surface.—Koppers Co., Inc., Pitts- 


This arrange- 


130D 
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ADVANTAGES 


¢ Contamination and cleanout 


reduced to a minimum. 
¢ Less floor space required. 


¢ Treatment of pellets always 


uniform. 
¢ Faster thermal transfer. 


¢ Lower, less-destructive temper- 


atures used in drying. 





| Final product temperature 


close to air temperature. 


¢ Air cushions pellets from each 
other, reducing abrasion and 


fines. 





Specialists in the development of 
| completely integrated lines for the 
tubber and plastics industries, Farrel 
now presents an outstanding new 
) cooler-dryer. 
_ Designed for greater processing 
| efficiency, the unit handles the dis- 
charge of polyolefin pellets extruded 
through a Farrel underwater pelletiz- 

ing head. The design is based on a 
} new development in high-velocity jet 
, drying; capacities range from 1,000 
_t0 12,000 pounds per hour. 

Called the “Jetzone”’* principle, it 
eliminates the need for perforated 
decking in the drying zone. . . reduc- 
) Ing contamination and cleanout to a 
minimum, With the high-velocity 
Principle, heat transfer is five to ten 
times more efficient, making the unit 
smaller for a given production. 

The operational sequence is as fol- 
lows: Free water is drained away 
through an independently driven vi- 





now from Farrel... 


IMPROVED COOLER-DRYER 


for Polyolefin and PVC pellets 


brating screen as the circulating 
water and product enter the inlet to 
the dewatering section. The action of 
the dewatering deck propels the pel- 
lets forward and up the inclined 
deck to the discharge spout. While 
travelling across the screen the pel- 
lets are separated from all free water 
and fines. The latter are washed down 
to a catch screen, and the water is 
returned to a reservoir. 

At the end of the dewatering screen 
the pellets enter a discharge spout, 
attached to the drying section inlet 
by a flexible boot. A stainless-steel 
vibrating pan conveys the pellets 
aiong its length. Within this drying 
zone, air is heated and pressurized 
before being expelled upon the agi- 
tated pellets. Circulated air is blown 
through jets in a pattern above the 
product bed and impinges on the 
product at speeds of from 3500 to 
10,000 feet per minute. This high 
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velocity air causes the pellets to 
“boil,” thus exposing the entire sur- 
face of each to the air. At the dis- 
charge end of the drying section, 
the pellets pass over a sizing screen 
which separates any “overs” from 
the product. 

Send for details of this new prod- 
uct from Farrel. 


FARREL- BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo 
and Rochester, N. Y. 


Sales Offices: Ansonia, Buffalo, Akron, 
Chicago, Los Angeles, Houston, Atlanta 


European Office: Piazza della Republica 
32, Milano, Italy 


ae 


FB-1222 














*Patent pending. 











New Equipment 


Smaller than a man, this de- 
vice can put out up to 150,900 
lb./hr. of 200-psi. steam, and 
do it at an instant’s notice, 
without any preliminary 
warm-up period. 


Up to 150,000 lb. of steam per 
hour when a button is pushed? 
Sounds like some new gadget from 
the future—but it isn’t. 

Such a device will be on display 
when the “Chem Show” opens in 
New York’s Coliseum on Nov. 27. 
Admittedly, it isn’t a competitor of 





the conventional heavy-duty steam 
boiler, but in special functions it 
gives versatility and convenience. 

Originally designed to produce 
large volumes of high-pressure 
steam for ejection devices associ- 
ated with both cryogenic cooling 
of various liquefied gases and alti- 
tude simulation, the generator has 
definite potential for providing 
emergency steam, aiding peak-load 
steam operations, for sporadic 
pilot-plant service, and high vac- 
uum applications. Units for almost 
any volume and pressure of steam 
are possible. 

































TINY STEAM GENERATOR PERFORMS LIKE A GIANT 


Four-in-One Unit — Called the 
Hyprox steam generator, the de- 
vice combines four different sec- 
tions within a single unit that 
consumes hydrogen peroxide and 
hydrogen fuel. These sections: 

e Hydrogen peroxide injection- 
and-decomposition chamber — In- 
coming hydrogen peroxide passes 
through a_shower-head injector, 
contacts a silver-coated screen that 
catalytically decomposes the _ per- 
oxide into steam and gaseous oxy- 
gen at about 1,300 F. and directs 
it to the... 

e Hydrogen preheating section 
—A small quantity of hydrogen, by- 
passed from the main fuel flow, is 
preheated in a coil immersed in the 





Size of unit is shown by comparison. 
Conventional boiler would dwarf both. 


Rocketlike device burns hydrogen per- 
oxide and hydrogen, delivers high- 
pressure steam for a variety of uses 
in space work and industry. 
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Now beginning! 
An industrial park without parallel 
| in size, location and facilities... in 




















the 
- de- r) * . 
sec- 
« | complete community planning...and in 
and 
for chemi ing’! 
tion- 
«|!  yregources for chemical processing! 
ASSeS 
ctor, 
that 
per- 
OXxy- | 
rects 
ction | 
1, by- 
w, is 
n the 
Wabdrosich 
} 
| DRESDEN 
} . 
Fifty miles from Chicago, along the Illinois Unequalled rail transportation facilities include the 
River, this tract of land one-fourth the size of Santa Fe, the Rock Island and Chicago Outer Belt 
| Pittsburgh is to be the world’s largest industrial Line which connects directly with every major rail- 
| park, The Dresden Industrial District offers an ideal road traversing the Midwest. The Illinois River is 
site for a balanced community of heavy, medium and the mainline deep waterway between the Gulf of 
, light industry, R and D laboratories, as well as Mexico and the St. Lawrence Seaway. 
| attractive homesites, schools, and recreational areas. ; . : ; . 
ae ; If you are seeking a controlled industrial site with 
Close to the nation’s greatest transportation center, the greatest potential for chemical and allied indus- 
the site is also blessed with unlimited amounts of try, you’ll want to know more about Dresden. For 
wrison, | dustrial water. For petrochemicals, plastics, paper, complete brochure write the Dresden Development 
Fhoth. | Soaps, metallurgicals, pharmaceuticals, and similar Company care of one of the following: 
processing plants Dresden is especially well suited. 
ee | at 
Utilities at the site include the $92,000,000 Common- - Le L. 
Wealth Edison nuclear power station, a 132 KV + ST L. 
aie high-tension line and two natural gas pipelines. =| ’ CAGO 6, ILL 
wet 
Pas DRESDEN INDUSTRIAL DISTRICT 
World's largest planned industrial park 
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decomposed gases, and injected into 
ine... 

e Combustion chamber — Pre- 
heated hydrogen acts as an igniter 
when decomposed oxygen and feed 
hydrogen come together in the com- 
bustor, burning smoothly to form 
superheated steam. This section 
is surrounded by a_ water-cooled 
jacket, which supplies water to the 
the... 

eWater injection section — 
Cooling water is introduced into 
the combustion products, which are 
cooled and in turn vaporize the 
water so that dry, saturated or su- 
perheated steam evolves from the 
unit at about 200 psi. 

The obvious advantages of the 
unit are its size and initial cost— 
both very much smaller than that 
of a conventional plant for produc- 
ing the same amount of steam. And 
the design provides instant start- 
ing and stopping, with no warm-up 


or cool-down time. As soon as per- 
oxide hits the silver catalyst, de- 
composition begins, and steam is 
forthcoming almost instantly. When 
feeds are shut down, the unit can 
sit idle, on standby until its next 
call to duty. 

Operating Costs High— To be 
sure, the penalty that must be paid 
for speed and convenience is op- 
erating cost—the Hyprox unit is 
not cheap to operate. Estimates 
place operating costs of the 150.- 
000-lb./yr. unit at about 14.5¢/Ib. 
Even when balanced against the 
low initial cost, this is high for 
any but the specialized applica- 
tions suggested. 

As a further bar to extended op- 
erations, the silver-coated screen 
that serves to catalyze the decom- 
position reaction has a life span 
of only about 5 hr.—Reaction Mo- 
tors Div., Thiokol Chemical Cerp., 
Denville, N. J. 132A 











Rubber dryer 


Two-stage unit achieves —1% 
moisture by compaction and heat. 


All types of synthetic rubbers 
may be dried in a new unit that 
consists of a moisture expeller 
(shown) and a dryer. 

In operation, a slurry, drained 
of free water, is fed into the ex- 
peller, where a series of worms 
and collars causes gradual com- 
paction as well as mechanical 
working of the rubber. Water 
drains away continuously as the 
elastomer is further compacted at 
the discharge annulus. 

The rubber, now dried to about 


134 


5-15% is fed continu- 


moisture, 
ously into the dryer, which con- 


sists of a discontinuous screw 
working in a steam-jacketed 
barrel. As the rubber is advanced, 
it is compacted to pressures of 
several hundred psi., which are 
sufficient to maintain water in a 
liquid state at the 300 F. tempera- 
ture generated in the unit. 

As the rubber leaves the dryer 
through a die, it expands rapidly, 
giving off its remaining water con- 
tent as steam. A product moisture 
of 0.7% at this point may be low- 
ered below 0.5% in a warm-air 
conveying system.—V. D. Ander- 
son Co., Cleveland. 134A 
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Drain valve 


Piston-action unit has graphite 
lining, resists corrosives. 


Tanks and vessels containing 
ordinary or corrosive liquids can 
use this piston-type drain valve 
that has an impervious graphite 
lining over a cast iron body. When 
closed, the piston extends into the 
vessel, leaving no pocket to trap 
material. 

Largely immune to_ thermal 
shock, the unit can be used at pres- 
sures to 150 psi., temperatures to 
340 F. Chevron packing of Teflon 
seals the piston, and a stainless 
steel spindle resists effects of 
atmospheric corrosion. Valve is 
available in 2, 3, 4- and 6-in. sizes. 
—Falls Industries, Inc., Solon, 
Ohio. 134B 





Mist arrester 


Knitted Teflon filaments form effi- 
cient trap at low pressure drop. 


Development of a new disen- 
trainment device has been made 
possible using Du Pont’s new 
monofilament fiber made of Teflon 
FEP-fluorocarbon resin. The unit, 
like previous ones of the Demister 
line, contains a mat or blanket 
specially woven of the tiny fibers. 

Among the many advantages of 
the new Demister is resistance to 
corrosion. Unlike metal units, upon 
which small but finite corrosion 
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EERING 


Allmanner of powdered and granular dry chemicals are 

moved quickly, easily and economically by KENNEDY 
. 

Systems. 


FOREXAMPLE .. . 


detergents, dolomite, fertilizers, fire clay, fly ash, flour, 


carbon black, cement, clays, 


Fuller’s earth, hydrated lime, lump lime, petroleum 


Send today for your PNEUMATIC 
CONVEYING FACT KIT. 


“ 
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from siding to silo’ 
Y complete pneumatic conveying systems 





from bulk to batch 


coke, pharmaceuticals, phosphates, pulverized coal, 
sand, silica, soda ash, synthetic resins, tale and tri- 


sodium phosphate. 

This system has no high speed moving parts, no screws, 

no gears, no chains; lubrication and maintenance are 
D 

practically eliminated; dust control is simpler; costs 


are lower; worries are fewer. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. * FACTORY: DANVILLE, PA. 


Primary & Secondary Gyratory Crushers « Jaw Crushers « Roll Crushers « Impact Breakers « Hammer Mills « Rod, Ball & Tube Mills « Rotary Kilns & Kiln Accessories 
* Diyers « Scrubbers « Screens « Pneumatic & Mechanical Conveyors « Complete Crushing, Lime, Cement & Carbon Paste Plants « Research & Testing Services. 
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NEW EQUIPMENT... 


rates can have a severe effect be- 
cause of the small wire sizes em- 
ployed, the Teflon material is vir- 
tually inert and should have an 
operating life many times longer. 

Also, the new device has less 
pressure drop, is slightly more 
efficient, and weighs considerably 
less than stainless steel units of 
the same size. And temperature 
limits extend to 400 F., for even 
the most corrosive fluids. 

The singularly smooth surface 
of the filament enhances disen- 
trainment because the liquid 
drops that are collected tend to 
run off rather than cling. Demister 
units are available in a variety of 
sizes for use in evaporators, dis- 
tillation towers, absorbers, scrub- 
bers and separation vessels.—Otto 
H. York Co., Inc., West Orange, 
N. J. 134C 





Humidity indicator 


Instrument accepts samples from 
closed areas or containers. 


Humidity is reported directly on 
a large dial in this instrument for 
exterior sampling of enclosed 
areas or vessels. In operation, a 
sample line is connected to the 
sampling area, and an outlet to a 
vacuum line or pump. There are 
no conversion charts or wiring 
involved, according to the manu- 
facturer. 

Sample temperature is equalized 
in the air chamber by a coil 
through which liquid of a_ pre- 
determined temperature may be 





circulated. Equilibrium is main- 
tained with double-wall insula- 
tion. The 9-lb. unit of cast alumi- 
num has nonhydroscopic compo- 
nents, will withstand most fumes. 
—Serdex, Inc., Boston. 136A 





Cryogenic valve 


Floating seal closes automatically 
when actuating current is shut off. 


Flow of fluid media in this cryo- 
genic valve contacts only all-metal 
surfaces, and all external joints 
are inert arc-welded to provide 
leakproof service. 

Designed to fail safe if power 
supply is lost, the valve contains 
a floating seal that is driven shut 
by a compression spring when the 
unit is de-energized. Recommended 
for service with liquid oxygen and 
nitrogen, the valve can also han- 
dle liquid hydrogen, with minor 
changes. 

Standard unit withstands tem- 
peratures of —320 to +140 F. 
at up to 50 psi. Maximum actua- 
tion time: 50 milliseconds.—Val- 
cor Engineering Corp., Kenil- 
worth, N. J. 136B 





Process controller 


Unit monitors operation, analyzes 
data and adjusts variables. 


An automatic, on-line, continu- 
ous process controller is designed 
with memory and decision-making 
functions for control of flow proc- 
esses, conveyor systems and pro- 
gressive assembly operations. 

Inputs are obtained from sen- 
sors that detect and measures 
process variables such as tem- 
perature, pressure, volume, num- 
ber and color. The information, 
in the form of electrical signals, 
is sent to the unit to be converted 
into digital numbers with an ac- 





For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 397) 





curacy of +0.1%, says the maker, 

A two-part memory contains 
both permanently stored informa- 
tion about the process, and data 
about the process’ recent history. 
Decisionmaking elements compare 
present information, past history 
and permanently stored data.— 
Control Equipment Corp., Need- 
ham Heights, Mass. 136C 








Liquid dispenser 


Precise quantities up to 1 liter 
may be drawn off automatically. 


Pushbutton operated and timer 
controlled, a new liquid-dispens- 
ing unit delivers precise amounts 
of fluid from 25 to 1,000 cc. Non- 
drip drawoff valves shut off auto- 
matically when the desired amount 


has been dispensed; the timer 
then resets itself for another 
cycle. 


The storage system incorporates 
a constant-level drawoff chamber, 
with liquid in both a _ 14-gal. 


New Equipment 
continues on page 274 
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cooled to minus 100°F. One end was suddenly brought to a white heat while the other end remained 
covered with frost. Another insulator was forced to pierce a 4-in. steel plate— and remained undamaged. 


Insulators with terrific resistance to therma! and mechanical shock! This spark plug insulator was 


| From a frosty minus 100°F to white heat in seconds! . . . because 
ines engineers at Champion mixed imagination with Alcoa Alumin 


These Champion Spark Plug Company tests are more 
severe than any spark plug service requirements. But what 
better way to prove the almost unbelievable thermal and 
mechanical shock resistance of high-alumina ceramics? 
Ceramics today do things undreamed of until Alcoa” 
\luminas made them possible. Alumina refractories with- 
stand inferno heats, yet remain strong and stable under 
load. Ceramic parts composed principally of Alcoa Alu- 
minas meet many of the toughest demands of high-powered, 
high-frequency electronic equipment. Alumina ceramic tut- 
ling tools outperform tools of other materials. Mechanical 
ceramics, textile ceramics, even missile nose cones—all are 
better than ever because they’re made with Alcoa Aluminas 
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Why don’t you mix imagination with Alcoa Aluminas to 
make your old product better or a new product possible? 
Send for our booklet, Ceramics—Unlimited Horizons. 
Aluminum Company of America, 705-L Alcoa Building, 
Pittsburgh 19, Pa. 

Entertainment at Its Best... ALCOA PREMIERE 
with Fred Astaire as Host... Tuesday Evenings, ABC-TV 


ALCOA CHEMICALS 


ALUMINUM COMPANY OF AMERICA 








YOUR BEST CHOICE IN FILTERS FOR 
THE CHEMICAL PROCESSING INDUSTRIES 


CFC filter uses in the chemical industry range all the 
way from Alcohol to Xylene. At one leading plant CFC 
equipment is filtering 400 different organic chemicals; at 
another cryogenic fluids; at still another CFC filters are 
wax dehazing lubricating oil. Whatever the chemical 
application, CFC has the right filter. 


CFC filters are the choice of the chemical industry 
because they have been proven under diversified and 
critical operating conditions . . . because CFC has 25 years 
of design engineering experience in the chemical field... 
in short because the industry can be sure that a CFC filter 
is the best filter available, at the lowest cost. 










Visit the Commercial Filters Corporation 
Booth (223) at the Exposition of the 

Chemical Industries, Coliseum, New York 
City, Nov. 27-Dec. Ist. 


COMMERCIAL FILTERS CORPORATION 
Dept. CE MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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MORE AIR POWER PER SQUARE 
FOOT OF FLOOR SPACE 


... new big-capacity family 
of Gardner-Denver compressors 





ES 








Greater cooling capacity 


Large water passages through 

the cylinder head and jacket 

efficiently cool the greater vol- 

; ume of compressed air de- 

? livered by Gardner-Denver RL 
y compressors. 


Pressure lubrication 


New pressure system thor- 
oughly lubricates bearings and 
moving parts in power end. 
System includes extra capac- 
ity oil sump, strainer, oil pump, 
oil filter and oil passages to 
all bearings. 














RLT two-stage tandem compressors 
provide higher pressures up to 500 psi, 
with displacements ranging from 94 to 
504 cfm. 


Four basic sizes with 5”, 7”, 9” and 11” 
stroke power frames, fill a wide range 
of capacity and pressure requirements... 
from 20 to 150 hp. All compressor sizes 
are available with oil-free construction. 











Single stage RL horizontal models RLV vacuum punpps give from 267 to 
displace 108 to 1592 cfm, with pressures 1383 cfm displacement; provide vacuum 
ranging from 20 to 150 psi. service to 29.8 in. Hg. 


New bulletins describe in detail this fine new family of big-capacity Gardner-Denver RL compressors. Write for your copies now. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Gardner-Denver Company, Quincy, IIl.—Offices in principal U.S., Canadian and Mexican cities 
{n Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
International: Gardner-Denver International Division, 233 Broadway, New York 7, N.Y. 
Offices:Buenos Aires, Argentina; Artarmon, N.S.W., Australia; Brussels, Belgium; Rio de Janeiro, Brazil; Santiago, 
Chile; Barranquilla, Colombia; Lima, Peru; Ndola, N. Rhodesia; Salisbury, S$, Rhodesia; Johannesburg, Transvaal, 
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1800 EXPA 


Air Force Titan missile bases require many miles 
of stainless steel LOX piping. To protect these 
piping complexes from thermal changes and shock 
conditions, special stainless steel expansion joints 
— 1800 of them—were required. 

Adsco built these special expansion joints, taking 
them carefully through design, forming, welding, 
and assembly. The expansion joints were cycle- 


140 


AISSILE 


\SION JOINTS 


OF STAINLESS STEEL 





tested with liquid nitrogen at -297° F. and cleaned. 
The Corps of Engineers inspected each one under 
black light and each joint was hermetically-sealed. 
System cleanliness limits were 25 parts per million 
— 150 micron particles. 

Knowledge and experience such as this could be 
of help to you in your expansion joint work. 
Call on Adsco! 






ADSCO DIVISION 


2OMmMr*tRtBURN STREET 
BuPerFarco 12, NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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e e A business school prof might call it 
diversit product diversification to broaden 
Y the marketing base, but it all boils 

down to the basic American drive for a better standard of living. But, all is 


not so crass! This base broadening business brings you the products you need 
most of our products were 


demand, we’ve had a hand 
Before we get too philo- 


to set your own standards. And since 
designed to meet specific customer 
jacking up quite a few standards. 
sophical, let’s look at the many _ 
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SEND FOR GENERAL 
CATALOG TODAY! 
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See our complete line at 
the Chem Show, Booth #163 


November 13, 1961 


1 FORGED NEEDLE VALVES 
300 Series: 

3000 psi 

Brass, 303 SS, 316 SS, Monel 

Aluminum 1%” to 38” NPT and 

with integral tube fittings 


y BAR STOCK NEEDLE VALVES 
270 Series: 

3000 to 5000 psi 

Brass, 430F SS, 316 SS, carbon 

steel, carbon steel and SS 

1g” to 1/2” NPT and with 

integral tube ends 


3 PRESSURE REGULATORS 

680 Series (gen’l purpose): 
Max. delivery press. 140 psig 
Max. inlet press. 2500 psig 
1/4" NPT male needle valve 
outlet Std. CGA inlet 


4 CHECK VALVES 

570 and 580 Series: 
2000, 3000, 5000 and 6000 psi 
Brass, 303 SS 
¥g" to Y2” NPT and with 
integral tube fittings. 
Ball and piston types 


5 SOLENOID VALVES 
Series 90 (2-way type): 
Series 95 (3-way type): 

Differential press. ratings 

to 2000 psi 

Brass, 303 SS 

¥g"” and 1/4” NPT or JIC 

tube connections 

Choice of coils, housings, 

corrosion-resistant trim 


§ BAR STOCK NEEDLE VALVES 
280 Series (metering): 

3000 psi 

Brass, 316 SS 

Ye" and 1/4” NPT 

1/16” and 1%” orifice 


8 PRESSURE REGULATORS 
920 Series (ballast operated): 

Max. del. press. 4500 psig 

Max. inlet press. 5000 psig 

144’ NPT inlet and outlet 


9 FORGED NEEDLE VALVES 
100 Series 

10,000 psi (WOG) 

Weldable forged carbon steel 

Ve" to 1/2" NPT 


10 SAMPLING CYLINDERS 
Service press. 400 and 1800 psi 
304 SS 


1" to 1/2” NPT outlet 
Single or double valve types 
Sizes 10 mi. to 1 gallon 


11 TOGGLE VALVES 
490 Series (cam-closing): 
1000 and 2000 psi 
Brass, 303 SS 
Ye" to Y2" NPT 


12 TOGGLE VALVES 

450 Series (spring-closing): 
200 psi 
Brass, 303 SS 
Vg” to ¥e” NPT and with 
integral tube fittings 


13 PRESSURE SWITCHES 
PSG-375 Series: 
Operating range 15 psig to 

500 psig (max. setting) 
Aluminum and SS housing 
Proof Press.— 150% max. 
operating pressure 

Burst Press.— 250% max. 
operating pressure 

Ye’ NPT port or AND 10056-4, 
371/2° flare 


14 PACKLESS VALVES 


7 PACKLESS VALVES A431 Series 
473 Series (bellows seal): (brass bellows seal): 
400 psi 


400 and 2000 psi 
316 SS 
Y2"" NPT 





Brass 
Vg" and 1%” NPT 


Hoke Incorporated 
39 Piermont Road 
Cresskill, New Jersey 
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Come and See ... how rapid on-streapara 














eaparation and high heat exchange efficiencies 


{ \ 











can greatly improve your process! 


See how compact the high-capacity Process Centrifuges are. Examine the all-stainless Plate Heat 
Exchangers and see how they pack so much exchange capacity into a few cubic feet — and how re- 
markably easy they are to install and maintain. 


Talk about applications to our engineers. Hear how De Laval process centrifuges have been put 
on stream to replace bulky, slow and costly separation units. Check on how entirely new process areas 
have been opened up to economical heat exchange by De Laval Plate Heat Exchangers. 


Ask about costs...because price, installation, performance efficiency and maintenance add up to 
operating economies that have surprised cost-conscious engineers. The result has been, in recent 
years, a fast increasing purchase of these units for on-stream process performance in the process 


industries. 


a 
Staying Home? 
Write for information on De Laval Process Centrifuges, Plate 
Heat Exchangers and Syncro-Matic Screen Separators to The 
De Laval Separator Company, Poughkeepsie, N. Y., Chicago 46, 
Ill., or Millbrae, Cal. 








What is Cambridge Quality? 


Wire that consistently meets metal or 
alloy analyses. Trained operators and 
modern looms to produce cloth from 
any metal or alloy in any weave. Con- 
stant inspection to assure high accu- 
racy in mesh count and mesh size. 
Craftsmen to make fabrications in any 
size, shape or quantity to exacting 
specifications. 


This is Cambridge Wire Cloth Quality. 
































































































































What is Cambridge Service? 


Prompt answers to mail or phone in- 
quiries. Experienced Field Engineers— 
experts in their field—who can help 
you select the wire cloth to do the best 
job at lowest cost. Prompt deliveries. 
Large stocks of frequently used cloth 
for immediate shipment. Follow-up 
service to see that our product is giv- 
ing you the results you want. 


This is Cambridge Wire Cloth Service. 





Your Cambridge Field Engineer can show you how Cambridge quality 
and service can help you in your operation. Call him at any time. 
He’s listed in the Yellow Pages under ‘Wire Cloth”. Or, write direct 
for illustrated 120-page catalog. 


Visit us at the Chemical Exposition in New York—Booth 1423 


The Cambridge Wire Cloth Co. 


Department G * Cambridge 11, Maryland 


Manufacturers of Metal-Mesh Conveyor Belts, Flat Wire Conveyor Belts, 
Wire Cloth, Wire Cloth Fabrications and Gripper (8) Metal-Mesh Slings. 
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WN) symbol of modern valve design Announcing Continental's new 8”, 10” and 12” 
‘lon-sleeved, non-lubricated plug valves. Now, for the first time, Tufline’s proven design features 
pre-Stressed pure Teflon” sleeve, sculptured body bore, bubble tight performance....can be ob- 
ied for larger piping. Advantages: quick, easy operation [manual, automatic], no flow pockets, 


rated for light gases to heavy slurries and corrosive services. Also available in bottom-entry 





4y design and choice of metals. Write Continental Manufacturing Co., 230 Park Ave., NY 17, NY 


TUFLINE 


valves 















SIMPLY 
DO THIS! 


One easily assem- 
bied, self-aligning 
split sleeve coup- 
ling connects drive 
shaft and stirrer 
shaft. 









CUT 
MAINTENANCE COSTS 


New Nettco Mechanical Seal Change 

















Eliminates Costly Downtime 


ee Bh: ne 
Release sleeve col- 1 ‘ ig ® 
lar set screws. 1 _ | — . 
Remove 12 of split = » 
; = 
sleeve coupling. oo a 
wll 










: s ae _ eRe ARERR EERE 
@ , ; we ) : Patent Pending 
Retieve shaft weight # es 
and remove remain- - 
ing coupling half. re 










Manto] moh -1° Ml ad okoi—s-1-1halo Mm Malgeolele lal tale lial-t—1a 10) Agitatif 


A few turns of a wrench. . . and Nettco seal assemblies 
on tank top mixers can be changed quickly, efficiently ... 
regardless of mixer size. Costly downtime eliminated! Design 
simplicity reduces initial cost! No special skills or equipment 

















© 


Lower shaft on to 
support. 








required! - 

DESIGN FEATURES 

e No overhead lifting device required. Result: minimum c 
overhead space needed . . . reduced maintenance labor and | 


less downtime. 





















e Compact design with minimum distance between seals In a ple 

and drive bearings. Result: less shaft flexing at seals... | '0-stag 

ra) reduced seal wear. service, s 

ce e Coupling jacks eliminated. Result: no working in lubricati 

Remove adjusting cra:uped areas. | of 2,000 

screw from opening. : . : : : .| of a TEE 
e No dismantling mixer . . . drive bearing untouched. Result: | ~ 

easier, faster seal maintenance . . . no bearing readjust- | "gs ope 

ment problems. Lubricati 

Nettco’s Seal Replacement is easiest ever. For complete inated. 

In mainte 


details, write for Bulletin 601 on your company letterhead. 


Nettco Corporation, 87 Tileston St., Everett 49, Mass Piston 
economic 


SEE BOOTH #46 


28TH EXPOSITION OF ) 
CHEMICAL INDUSTRIES Ol 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 
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Unbolt and remove 
seal assembly. 
Reverse procedure 
to replace seal! 
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How piston rings of TEFLON saved $1,600 
“| per year in compressor maintenance alone 


and 


In a plant manufacturing chemical intermediates, a be desirable . . . whenever problems of oil contami- 


two-stage compressor handled ethyl chloride. In this nation arise... whenever ring brittleness causes han- 
service, standard carbon piston rings required constant dling, installation or operating difficulties. If you are 
lubrication and maintenance during their average life buying a new compressor, specify rings and packings 
of 2,000 hours. Conversion of this unit to piston rings of a TEFLON TFE resin. To convert your present 
ot a TEFLON TFE resin had dramatic results. These equipment, check with your compressor manufacturer 
tings operated for 10,000 hours without maintenance. or qualified ring supplier for engineering and design 
Lubrication and product contamination were elim- assistance. For further information, write: E. I. du Pont 
inated. On this one compressor, the plant saved $1,600 de Nemours & Co. (Inc.), Dept CE-11, Room 2526, 
in Maintenance costs alone. Wilmington 98, Del. 

Piston rings of TEFLON are your most logical and Jn Canada: Du Pont of Canada Limited, Box 660, 
economical choice whenever reduced lubrication would Montreal, Quebec. 


seals 


or 


TEFLON is Du Pont’s registered trademark for its family 


of fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resins. 


FLUOROCARBON RESINS 
BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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-Z CLEAN 
VALVES... 


a 


Perform better... 
Last longer... 


Quick, Easy Accessibility by simply un- 
screwing two screws, removing cover. 
Screws are not exposed to process 
fluids, in no way disturb piping. 


E-Z CLEAN Valves mean maximum 
convenience for inspection, cleaning or 
replacement, actually can be changed 

in minutes. Valves are available in a 
variety of corrosion-resistant materials for 
a wide range of operations. Exclusive 
American design enables valves 

to be changed readily without 
disconnecting piping. 

SPRING LOADED design increases 
volumetric efficiency, reduces back-flow 
and destructive shock-forces due to 
inertia. Spring reduces time required for 
complete valve closing, minimizing 
back-flow and improving accuracy. 
Spring-loaded valves are particularly 
effective with slurries and high 

viscosity liquids. 

TRIPLE INTEGRAL SEATS actually increase 
valve life three times. The first seat 

alone would normally provide the service 
life of a conventional single-seat check 
valve. Even after wear occurs on the 
first seat, it continues to act as a guide and 
virtually eliminates wear on second 

and third seats, 
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Suction and Discharge Cartridges, not 
threaded or pressed, lift out. Thread 
galling is impossible. Use valve cover 
Screw as a tool to lift out cartridge. 











Series 100 | 
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Triple Seat Design literaliy improves 
valve efficiency with wear. Top seat 
guides ball, virtually eliminating wear 
on second and third seats. 


American Controlled Capacity Pumps 
are available in three Series illus- 
trated at left—electric and air-operated, 
wide pressure and capacity ranges. 
Series 300 Pumps are externally adjust- 
able while in operation by a stationary 
hand-wheel. Internal adjusting mecha- 
nism is immersed in oil. Available for 
automatic adjustment or pneumatic 
and electric control. Designed and 
manufactured with American’s un- 
matched skill and experience, these 
pumps perform with maximum pre- 
cision, less downtime, lowest possible 
maintenance and low parts inventory. 
Write for complete information. 
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AMERICAN 


METER COMPANY 


INCOMPOHATED (EST AOEES HED 10200 


Ulnp division 


13500 PHILMONT AVE,, PHILADELPHIA 16,P ENN, 
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DAY-TO-DAY VERSATILITY... 
LONG-RANGE FLEXIBILITY! 


Impr ove, You buy a Sperry Filter Press for a specific 


application. Then you find yourself improving 
your product — making process changes — add- 


Expand ing new products —saving vital production 


dollars and increasing income. 
ad Sperry stimulates progress of this sort because 
an its plate and frame construction does not limit 
2 “ your production capabilities. A Sperry press 
can be used for a multitude of applications — 
Diversify go from one chamber to full capacity; handle 


most filterable mixtures using most media, even 


YOUR FILTRATION OPERATIONS WITH A 220" ote: 2’ 


ucts as required by your production schedule. 
SPERRY Consider this flexibility of operation the next 


time you're looking for a new filter. And 


remember, a Sperry Filter Press still costs less 
; TER to own and operate. Write today for details 
and a free copy of the new Sperry catalog. 














3° 
1, 
S. 
t- 
'y 
A- 
yr 
ic 
id 1 
1- 
se D. R. SPERRY & co. D. R. SPERRY & CO. } 
4 Filtration Engineers Batavia, IIinois, Dept. CE-11 ' 
e 
y. BATAVIA «- ILLINOIS 
. (OD Send Free Sperry Catalog = 
Sales Representatives (J Have Your Representative Contact Us 
George S. Tarbox—808 Nepperhan Ave., Yonkers, N.Y. 
Texas Chemical Eng. Co.— 4101 San Jacinto, Houston, Texas Name. 


B. M. Pilhashy—833 Merchants Ex, Bldg., San Francisco, Cal. 
Alidredge & McCabe—847 E. 17th Ave., Denver, Colorado 

The Gilbert Tramer Co.—1217 Main Ave., Cleveland, Ohio Addre 
Galloway - Ratcliffe, inc, — 4056 Lindell Bivd., St. Louis 8, Mo. 





Company. 








City State 


2ENN, 


CE-61-8 
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Harlen Bufka, assistant mill foreman (center) and American Oil's Norm Pagels, review specifications of AMERICAN 
Industrial Oil. Oil has been used for 14 years in hydraulic press that forms salt blocks under 800-850 tons pressure. 


by N. M. PAGELS 
About the Author 


For 17 years “Norm” Pagels 
has been providing industri- 
al customers with technical 
assistance on lubrication 
problems. His qualifications for this as- 
signment include a degree in chemistry 
from the Central Michigan University 
and the completion of his company’s 
Sales Engineering School. 
W Ww W 
Back in 1946, Morton Salt Company 
installed a 1,000 ton press for forming 
salt blocks in their Manistee, Michi- 
gan, plant. They ran the press briefly 
with a break-in oil as the hydraulic 
medium. In 1947, they added our in- 
dustrial oil to the reservoir. Worries 
stopped then. 


There has never been a complete oil 
change. Only make-up oil has been 
added to the reservoir since the initial 
fill. There has never been any hy- 
draulic pump trouble or a failure of 
any kind due to the oil. Annually, we 
take a sample of the oil for analysis by 
our Technical Service laboratory (at 
our expense). The oil continues in ex- 
cellent condition. Morton Salt plant 
management reports that it (1) holds 
viscosity (2) resists oxidation (3) 
lubricates effectively, minimizing wear 
(4) exhibits excellent demulsibility 
and (5) is notably resistant to foaming. 
* w w 
Would you like to have the trouble- 
free performance from an oil that 
AMERICAN® Industrial Oil provides? 
Call your nearby American Oil office. 


Quick facts about 
AMERICAN® Industrial Oil 
Antioxidant gives oil resistance to 
chemical change, minimizes deposits. 


° Inhibitor “plates out’? on metal sur- 
faces, prevents corrosion. 


e Receives special refining to minimize 
emulsion problems. Contains additive 
to minimize foaming. 


High viscosity index. Resists tempera- 
ture change. 


AMERICAN lll 
OIL( AMERICAN 


COMPANY a | wy 


910 SOUTH MICHIGAN AVENUE 
CHICAGO 80, ILLINOIS 
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SOLID CERAMIC 

INSERT OR ROKIDE 

COATED DISCHARGE 
N 











ORE BIN 


ROD MILL 


K}--- 






























iaosearcacotal 
VY BALL MILL, 


240-300 FT./MIN. 
PER. SPEED 
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$OLio CERAMIC 
APEX VALVE 






























HIGH DENSITY 
CERAMIC LINING 


AND 
GRINDING BALLS | 











IMPELLER AND CASE 


an 
ROKIDE COATED -~ 























Schematic Circuit Showing 
Typical Points Where 
Coors Ceramic or Rokide 
Coatings Can be Used. 









THICKENER 








_ ROKIDE COATED 
™ SHAFT SLEEVE 


ROKIDE COATING ON 


OUTSIDE SHELL FOR 
THERMAL BARRIER — 
INSIDE FOR WEAR 
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DUCT WORK 






SOLID CERAMIC BALL 
CHECK VALVE AND 










ROKIDE COATED 


SCREW CONVEYOR 









SEAT DIAPHRAGM PUMP 
SOLID CERAMIC PIPE 
INSERT UNDER _ 
PUMP VALVE 


SOLID CERAMIC 
VALVE PLATES 


FILTER 


ROKIDE COATEO 
AGITATOR ARM 
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SOLID CERAMIC 
APEX VALVE 
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) STORAGE BIN 














\ 
ROKIDE COATED 
BUCKET’ LIPS 
















INSERTS AT SAND™ | 


Vaden, mA side tin 


ROKIDE COATED 


AUGER, BEARINGS 


AND SHAFT 


ALSO: MECHANICAL PUMP SEALS; MULLER WHEELS AND PLATE; METERING ORIFICES 


lve Wear and Corrosion Problems 


Chemical and mineral beneficiation plants operate equipment under severe 
abrasive and corrosive conditions. This typical flowsheet shows how these people 
get maximum operating life by using Coors ceramic parts and Rokide* coated 
parts. Coors generally furnishes solid alumina ceramic parts to OEM. However, 
Coors offers Rokide* ceramic spray coating licenses and rods both to OEM and to 
users — you can do the Rokide* coating right in your plant, or use licensed 
applicators in your area. Take a look at your plant, see how Coors can help you 


solve critical abrasion or corrosion problems. Write for Technical Data Sheet 

9000A, or call your nearest Coors regional sales manager: West Coast, William S. Smith, 

1] Jr, EM 6-8129, Redwood City, Calif.; Mtowest, John E. Marozeck, FR 2-7100, Chicago, Ill.; CENTRAL, Donald 

t Dobbins, GL 4-9638, Canton, Ohio; East Coast, John J. McManus, MA 7-3996, Manhasset, N. Y.; New 

Bog ENGLAND, Warren G. McDonald, FR 4-0663, Schenectady, N. Y.; SOUTHWEST, Kenneth R. Lundy, DA 7-5716, 

g Dallas, Texas; O1L FiELD INDustRY, William H. Ramsey, UN 4-6369, Houston, Texas. 

sur- 
mize 
litive 
pera- 








*Rokide T.M.Reg. 
US.Pat.Off.,Norton Co, 











ALUMINA CERAMICS 


Coors Porcelain Company 
600 NINTH STREET e GOLDEN, COLORADO 






BUCKET ELEVATOR 


Coors 

Rokide Process 
Gives You 

a Ceramic 
Plant Right 

in Your Mill 
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What’s so different about stainless tubing? 
Take two stainless tubes made by different 
manufacturers to the same specification. Put 
them in a heat exchanger. In service, they may 
react differently. 

One tube successfully resists corrosion, the 
other doesn’t. One holds up under pressure at 
operating temperature, the other fails. Why? 

Basically, the difference in stainless tubing 
starts with who makes it. 

One manufacturer maintains quality con- 
trols from melting of steel to finished tube. 


Another may not. One tube maker will carefully 
match stainless grades and properties to be 
sure the tube is Job-Matched to the user’s 
specific requirements. Another won't. The dif- 
ferences go on and on. 

The surest way to know how the differences 
in stainless tubing will benefit you is to know 
the manufacturer and what he can do, Then, 
specify his product by name when you order 
direct or through your Steel Service Center. 
The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pennsylvania, 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 








TA-1039S 
Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Consumers Power Company’s Big Rock Point Nuclear Plant near Charlevoix, Michigan 








insulation and corrosion protection 








for the Atomic Age 


Providing corrosion protection and insulation for a 
nuclear containment vessel was a new assignment for 
Pitt Chem, one that demanded topflight results in 
both requirements. Because of its service-proven his- 
tory in solving dual-purpose coating and insulating 
problems, Pitt Chem Insul-Mastic 553 was specified 
for use on this nuclear energy plant presently under 
construction. 

Insul-Mastic 553, Gilsonite asphalt insulating 
mastic is a tough, durable coating containing a high 
percentage of granulated cork. With 553 you get a 
high degree of thermal insulation and excellent con- 
densation corrosion control with a single coating. 
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Pitt Chem Insul-Mastic 553 solves dual-purpose 
insulation-corrosion problems effectively and .. . at 
significantly lower cost. Consult the Yellow Pages of 
your local telephone directory for your nearest Pitt 
Chem Distributor; and while doing so, ask him about 
Pitt Chem’s complete anti-corrosion service. 3764 


PROTECTIVE COATINGS DIVISION 


PITTSBURGH 
CHEMICAL Co. 


GRANT BUILDING PITTSBURGH 19, PA. 





A Subsidiary of PITTSBURGH COKE & CHEMICAL CO, 








TOPICS 





WHY THE BIG STRAIN? 


It’s tough to keep gases and liquids 
“clean” as they run through a pipe. 
They drag impurities along, which can 
make even plain water a trouble maker, 
let alone more sophisticated fluids. 
That’s because water, as a liquid or 
steam, is intimately involved with vital 
equipment like steam traps, 
temperature regulators, or tools. Meters, 
burners, nozzles, and pumps, too. 


By this time you must realize we’re 
going to talk strainers, don’t you? 

A good, stout subject, of interest to all 
who feel production belongs up and 
costs belong down. Sarco makes 
strainers for water and condensate, 
steam, oil, air, gas and other piped fluids 
... dozens of different sizes and types 
and ratings of strainers to match every 
application need. Even our line of plain 
and simple strainers is built for super 
service. These are pipeline strainers, 
types AT, BT, and CT, which are 
designed for 250, 250 and 600 psi non 
shock, respectively, and 475°, 450° 

and 750°F. temperature ratings. 
Standard screens are heavy-gauge, 
perforated brass or stainless steel. 
Sarco specializes in screens that can 
withstand abnormal pressure 
differentials created by 

accumulated sediment. 


Next, Sarco’s flanged strainers, type D. 
These come in larger sizes, right up 
to 12”, and are available in standard 

or extra heavy types. 


And finally, Sarco scraper strainers, 
manual or motorized. These are the 
really eye-popping models, and if you 
can’t use one yourself — well — you'll 
just have to get your kicks elsewhere. 


Examples? Take Inland Steel Company 
at East Chicago, which gets water from 
Lake Michigan to cool its large 

air conditioner condensers. The water 

used to pass through traveling screens, 

but still contained fine sand. Clogging! 


Heat under collars! Frequent cleaning 
required! Sometimes practically no 


air conditioning on hot days. 
(Isn’t that always the way?) 


The Inland Steel people installed Sarco 
Rotary Scraper Strainers, Type VRS, 
which incorporate a hand-operated 
helical scraper knife within the 
cylindrical strainer screen. A few turns 
of the crank at regular intervals, and 
the sand is scraped off the screen, blown 
clear, and discharged at pressure 
through a manual valve to waste. 
Dismantle the strainer? Shut down the 
unit? Not this strainer! 


Now, as long as we’ve come this far, 
it’s only a hop and a skip to the 
Firestone Tire and Rubber Co. in 
Akron, Ohio, who also use water in 
tremendous quantities. They circulate 
it through tire presses and a cooling 
tower, and there’s no nonsense about it 
It has to be clean or damage to 
equipment could be downright 
catastrophic. When the plant 
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modernized and enlarged, Firestone 
replaced their 4” Sarco hand-operated 
scraper strainer, type VRS, witha 
larger Sarco 8” model. And while they 
were about it, they got the motor- 
operated type, for continuous cleaning. 


When we say that companies like these 
want the insurance of a Sarco strainer, 
it sounds like advertisingese, but 
sometimes there just isn’t any other 
way to put it. Sarco strainers are 
insurance at low cost on the operation 
of your high cost equipment. So when 
we ask if you have lumps in your pumps, 
or worries over your slurries, we’re 
serious. We’ve heard everything in the 
straining line, so why not write us for 
literature and answers to those 

special problems you have. 


A T-44 IS THE BEST POLICY 


Sorry, but we can’t leave the subject of 
insurance without bringing to your 
attention one of the best little insurance 
policies any company requiring cooling 
control could invest in. It’s the 
self-powered Sarco T-44 Automatic 
Cooling Control. No compressed air 

or electricity is needed, but its 
advantages are best described in terms 
of three different plants of just one 
Sarco customer — Revere Copper 

and Brass, Inc. 


Revere-Baltimore, Md., has cut water 
use 40 to 50% with T-44’s. But in 
addition to former water waste, Revere 
had even more problems: possible wet 
air from uncontrolled cooling of 
compressor aftercoolers, plus sweating 
compressor cylinders; variations in 
viscosity of hydraulic oil and bearing 
oil; gas generator water waste; 
unreliability of manual shut-off of water 
supply when machines were down. 





If your ears perk up in sympathy at 
mention of any of these problems, the 
results of Revere’s cooling control 
program should bring you to full 
attention. One large compressor that 
had gulped 2400 gallons per hour now 
takes only 420 gallon sips. In addition 
all the problems itemized above were 
solved. T-44’s are now used on their 

air compressors, gas generators, and 
hydraulic oil systems. At Revere- 
Riverside, Cal., water savings of 50% 
were experienced, and at Revere-Rome, 
N. Y., substantial savings were made too. 


But after all, wasting water is only 
one way of wasting money, so let’s go 
on to another matter of interest: 

the evils of manual control. When 
cooling water is controlled by hand the 
temptation to leave the valve nearly 
wide open is almost overpowering, in 
order to play it safe if the load varies. 
Result: overcooling, of course. An‘i 
varying the flow runs the risk of 
undercooling. In either case, lowered 
process efficiency. Answer: The 
automatic Sarco T-44, which can’t be 
tempted, is meticulously honest, 
unsentimental, and plain inhumanly 
practical when it comes to cooling 
control. You really ought to write for 
literature. T-44 is your best policy. 


SPARE PARTS INSURANCE 


As long as we’re near the end, and still 
on this subject of insurance, may we 
graciously leave you with this valuable 
tip? No matter how closely a steam trap 
approaches perfection, some gremlin 
may cause it to act up. It’s conceivable. 
So, keep on hand a parts list and spares 
of key parts for your steam traps and 
other system components. Parts are 
small and worth their weight in gold 
when you need them. A Sarco field 
engineer will make up a suggested list 
for you, if you tell us what components 
make up your system. 

Might as well even keep a disc or two 
on hand for your Sarco Thermo- 
Dynamic Steam Traps, Type TD-50, 
even though they’re so trouble-free 
our salesmen keep complaining about 
the lack of replacement parts business. 
We'll be glad to tell you about this 
unique steam trap in case you still 
don’t know how miraculously simple 
and effective it is. 


Pardon our monopolizing the 
conversation in this series of paid 
communiques, but we’re trying our best 
to interest you in certain subjects that 
concern us both — to the point where 
yow ll communicate. 


5903 


SARCO COMPANY, INC 
635 MADISON AVENUE, NEW YORK 22, N. Y 
PLANT: BETHLEHEM, PA 


STEAM TRAPS e 
STRAINERS e« 


TEMPERATURE CONTROLLERS 
HEATING SPECIALTIES 
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7 INDUSTRIAL RUBBER PRODUCTS CO. 
/, 815 Court Street, Charleston, West Virginia 
% Phone: DI 6-0549 
WEB PACKING CO. 
ae 11 Railroad Street, Webster, New York 
Ne Phone: 1723 
LAKELAND MILL SUPPLY CO. 
2900 Niles Avenue, St. Joseph, Michigan 
Phone: YUkon 3-1565 
LOWRY SUPPLY CO. 
East State Street at Krogers, Salem, Ohio 
Phone: EDgwood 7-8756 
it A. LOUIS SUPPLY COMPANY 
he 5610 Main Street, Ashtabula, Ohio 
Phone: WYman 7-5161 
HART PACKING CO. 
299 Water Street, Quincy, Massachusetts 
it Phone: GR 1-0510 
Ww NORTH PENN PIPE & SUPPLY CO. 
yn Clarendon, Pennsylvania 
ere Phone: Warren RA 3-3200 
JACK RUSSELL, INC. 
3207 Polk Street, Houston 1, Texas 
d Phone: CApital 2-9086 
MECHANICAL RUBBER & TRANSMISSION, INC. 
To 1324 Burton Street, S.W., Grand Rapids 9, Michigan 
ome, Phone: CHerry 5-2116 
» too POWER PLANT EQUIPMENT CORP. 
; ‘ 929 South Salina Street, Syracuse 4, New York 
Phone: GRanite 5-5179 
0 MARIAN RUBBER PRODUCTS 
605 E. Market Street, Indianapolis, Indiana 
Phone: MElrose 8-6525 
GOODYEAR SUPPLY COMPANY, INC. 
the 1605 W. Hunting Park Ave., Philadelphia 40, Penna, 
y Phone: DAvenport 4-5361 
in ULAND RUBBER & SUPPLY 
eS, 301 East Market Street, Louisville, Kentucky 
| Phone: JU 3-4414 
POWER HOSE COUPLINGS, INC. 
3032 Maumee Avenue, Fort Wayne, Indiana 
>d Phone: A 4471 
PROBST SUPPLY CO. 
be 366 W. Center Street, Marion, Ohio 
Phone: DU 2-2151 
y REPUBLIC RUBBER & SUPPLY CO. 
8140 Greenfield Road, Detroit 28, Michigan 
Phone: LUzon 4-4555 
or F. W. ALLEN & SON 
2646 Twenty-Sixth Street, Erie, Pennsylvania 
Phone: TEmple 3-9858 
HYDRO-MECHANICALS SUPPLY CO. 
; 2835 Bay Road - P.O. Box 112, Saginaw, Michigan 
still Phone: SW 2-9671 
5 
e Listed on this page are the packing partners in 
able your area. Roller skates may not be their standard 
trap method to move about, but they exemplify what 
in lengths they will go to, to serve you best. Addi- 
ble. tional Distributors will be appointed in trade 
ares areas not listed. 
nd 
> 
ld 
list 
nents 
WO When it comes to Mechanical Pack- 
ings — make sure you pick the right 
partner for your business! Evaluate 
” experience and knowhow — diversifi- 
1ess. cation of packings— ability to pro- 
duce consistant quality and delivery. 
le Picking the right company to pro- 
vide all your packing requirements 
will mean dollar savings and fewer 
) headaches in the long run. 
" best TAKE A LOOK AT HERCULES 
hat WRITE FOR FREE LITERATURE 
ere 
5903 
CORPORATION 
) 11061-E11 WALDEN ROAD « ALDEN, NEW YORK 
a CuEmicat, ENGINEERING—November 13, 1961 155 
-RING 














SARGENT 


DRY E RS — Conveyor, Tray, Truck, Rotary Drum, Pole, Tunnel 










at the Chem sh 
BOOTH 817," 






TRUCK DRYER — Two compartment truck 
dryer installation in large chemical company. 
Controlled even heat distribution through all 
trucks. Economical, fast batch drying of many 
materials. 


EXTRUDERS — Preforms material into rods or other shapes 





GRANULATORS — Roller Bar type, or with Paddles 





C 00 LER S — Integral part of dryer housing; also separately ; 








TRAY DRYERS — For safest, efficient drying 


of wet-powdered, heat-sensitive or unstable 
materials. Designed in any size, any number 





FEEDER S — Vibratory, or Oscillating, or Standard 





HROUGH MANY YEARS of un- 

ending research in our laboratory 
and in the field, SARGENT leadership 
has become firmly established in the 
designing and building of superior dry- 
ing equipment to meet changing and 
special requirements. | Whether the prod- 


TYPICAL OF 
MANY PRODUCTS 
PROCESSED BY SARGENT 


ABRASIVES 
CALCIUM CARBONATE 
CARBON BLACK 


POLYURETHANE SPONGE 
PROTEINS 
RUBBER (All Types) 


uct needs short or long exposure drying, CEREALS SEEDS 

whether production is measured in CHEMICALS SENSITIVE AND 
ounces or in tons, whether it is batch or CLAYS UNSTABLE MATERIALS 
continuous process drying, and whatever nore omg gar a biiaite 
your exacting requirements may be, FEEDSTUFFS sess tine Genres 


SARGENT design will meet them fully. 
{ SARGENT engineering has created 








FRUITS, BERRIES 
GRAINS 


STARCH 
TEXTILE (All) FIBRES, 


of trays. Heat flows evenly over each tray; no 
recirculation of air prevents contamination. 














many “firsts” that are standard today in NUTS and OILS TOPS, YARNS ( 
many industries. [ SARGENT machines PAPER TOBACCO (All Types) : 
carry a firm performance guarantee. Our PIGMENTS VEGETABLES 
machines and our people consistently PHARMACEUTICALS WASTE SLUDGES I 
deliver as promised — and more. PLASTICS ZINC OXIDE n 
d 
‘S$ SONS CORPORATION 

C. G. SARGENT 
PILOT {ove age ctaley A eaten ig cond = I 

i H Cooler — Stainless steel throughout. Four foot 
Graniteville, since NIJ Massachusetts ce er Gece fee Sak edie : 

steel, cam type chrome plated paddles. Entire 
unit shipped pre-assembled. p 

REPRESENTATIVES IN: NEW YORK © PHILADELPHIA © CINCINNATI * CHARLOTTE * ATLANTA 

LOS ANGELES * HOUSTON * CHICAGO « DETROIT * TORONTO rT 
n 





PIGMENT DRYER with Granulator — Single 
pass, four drying sections, one cooling section. 
Eight foot single hopper granulator. Entering 
moisture content of the material, 45% wet 
basis, leaves the dryer at .05% wet basis, 
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SYNTHETIC RUBBER — Three-pass dryer. 
Direct gas-fired. All safety controls. Only two 
burners, which bring working 
within ten minutes of start-up. This 
dryer installed and working within four weeks. 
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large 





KAOLIN — Single pass, two stage dryer with 
extruder to pre-form wet clay into rods. 20 
drying sections, 2 cooling sections. Gas and oil 
combination burners, four zones, each with 
own heating system. Double hopper extruder 
for largest storage capacity, 
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B-P CENTRIFUGALS COST NO MORE 
TODAY PER TON OF CAPACITY 
THAN IN 1938! 





ry 









1938 S-30 
CAPACITY 


13% TONS PER HR. 
(30” DIAMETER BASKET) 












Chemical processing equipment costs have risen tremendously in the last 
23 years yet the price of the new B-P S-11 centrifugal-based on the capacity 
in tons per hour—is the same as it was way back in 1938! Compare the two 
machines above . . . the new S-11, while much smaller than the old S-30, SEE B-P EQUIPMENT 
discharges 3 times as much dried solids. 


One unit does the work of three, which means that other expenses such as at the 28th Exposition of 


_— cost, —_ cost and floor space are wand reduced. the Chemical Industries 
Cost-minded production men know lower production costs mean a better 


profit margin. Baker Perkins would like to show you how this machine can BOOTHS 560-606 
make a better product at a lower cost. Why not contact your B-P Sales Engi- 
neer for complete information. NOV. 27th— DEC. Ist. 


BAKER PERKINS INC. 








410 


CONTINUOUS MIXERS e PLASTICS MACHINERY e UNIVERSAL MIXERS SAGINAW, MICHIGAN 
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SILICONE NEWS from Dow Corning 





Stop sticking /start saving 





Syl-off coated papers speed unpacking, 
simplify handling of sticky products 


Recognize this problem? The product sticks. So does production. 
Handling costs go up. Lost time and product waste run high. If this is 
a problem to you, it needn’t be. 


Here’s a solution. Specify packaging and processing papers coated 
with a Syl-off® silicone release coating. Even the toughest stickers—asphalt, 
adhesives, dried fruit, plastic bases, polyurethane, raw rubber—come away 
cleanly and quickly from all types of containers and process papers coated 
with Syl-off. Nonmigrating and noncontaminating, these anti-adhesive sili- 
cone coatings aid processors in removing all the product, keep production 
moving smoothly, and hold product waste to a minimum. 


More uses. Pressure-sensitive decals, labels, decorative trims and wall- 
papers peel free in a flash from Syl-off coated separators — no tearing or 
shredding. Pan liners and wrappers coated with food grade Syl-off coat- 
ings are used in contact with sticky baked goods and other foods in com- 
pliance with provisions of the Food Additives Amendment of 1958. 


You benefit. Whether you buy, ship, or handle sticky products during 
your process operations, there’s a Syl-off coated paper to solve your stick- 
ing problems . . . produce extra profits. Investigate now. 








For detailed data plus a list of sources 
of Syl-off coated papers, write Dow Corning tice in 


Corporation, Dept. 2423, Midland, Mich. ioe Dow Corning 





158 November 13, 1961—CuemicaL ENGINEERING 











T La 








Cura 








EERING 














Step up to Quality— 


Upgrade unsaturated oils and fats to yield more 
profits! Epoxidize them by Becco’s patented in 
situ method using Hydrogen Peroxide. 

Becco has pioneered the research in epoxi- 
dation reactions making many contributions to 
the plasticiser industry. Our patents are avail- 
able under practically free license. Our methods 
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of analysis for oxirane oxygen are now Official 
with AOCS; we have 34 years of experience in 
handling Hydrogen Peroxide. 

Becco can back you up with reliable engi- 
neering data and competent research assistance 
—so investigate now—step up the quality of 
your raw materials. Write Dept. CE-61-13. 











B-S-P Rotary Dryer. Choice of Direct Heat, 
Indirect Heat or Indirect-Direct Heat Designs. 


v 














B-S-P Gas-fired Continuous Combination 
Calciner and Cooler; also Available 
Electrically Heated. 










B-S-P Multiple Hearth Furnace. Controlled 

Processing through Successive Stages of 

Heat and Atmosphere. 
a3 eee 


















the first complete line of 


HEAT PROCESSING EQUIPMENT 
every size, every type, for every application 


It’s new! You’ve never had this service before! Now, 
through the consolidation of Bartlett-Snow, internationally 
known builders of rotary dryers, coolers, calciners and kilns; 
: “ , ; iat 
B-S-P Batch Dryer Showing Special | and Pacific Foundry and Metallurgy, world’s leading builder 
Dust-tight Discharge to Screw Conveyor, = = = of multiple-hearth furnaces; Bartlett-Snow-Pacific can sup- 





"ply all your heat processing requirements. 


s Only B-S-P can offer unprejudiced recommendations by 
z expert engineers who are not restricted by narrow product 
lines or limited plant facilities. Specialized research labo- 








LES 


ratories are available to develop any additional chemical 
and physical data needed. Complete material handling fa- 
cilities can be designed and built to insure operation of the 


ee 


BD ile 





_ entire system as an efficient, coordinated, profit-making 
B-S-P Continuous Rotary Kiln; Temper- . f i 
atures to 3,000°F; also Batch Kilns, unit. Be sure to get a B-S-P recommendation on your next 
new construction or modernization project. 





SESS CSE 





t Bulletin No. 118-R will give you all needed information. : 
We would be pleased to send you a copy. a 


COUIPMERNT Process Engineering Division, Dept. C-111 a 


BARTLETT-SNOW-PAGIFIC, inc. 


6215 Harvard Ave. 3100— 19th Street 1270 Avenue of the Americas 
Cleveland 5, Ohio San Francisco 10, Calif, New York 20, New York 


DRYERS * COOLERS ° CALCINERS ° KILNS * MULTIPLE HEARTH FURNACES 
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To combat corrosion, with econ- 
omy, CBal’s Hortonclad was selected 
for this 17-foot diameter reactor for 
a petroleum catalytic reforming unit. 
It is one of five fabricated for Shell 
Oil Company’s Wood River, Ill. refin- 
ery supplied through Arthur G. McKee 
Company. 

Hortonclad, produced by a special 
CBal process, provides the same ben- 
efits as solid corrosion-resistant ma- 
terial at substantially less cost. The 
3.65” thick plate used in this reactor, 





An exclusive 


Hortonclad is the registered trade mark for vacuum clad plates developed by Chicago Bridge & Iron Company. 


2 


for example, consists of 14” Type 405 
stainless clad to carbon steel. 

A wide selection of cladding and 
backing materials, fully meeting or 
exceeding ASME and ASTM specifi- 
cations, is available. 

Look into the cost advantages of 
equipment fabricated of Hortonclad 
for your next job. Write for Bulletin 
G-43. Chicago Bridge & Iron Com- 
pany, 332 S. Michigan Ave., Chicago 
4, Illinois. Offices and subsidiaries 
throughout the world. 
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Only CB&I 
Vacuum Bonds 
Clad Plates 


Hortonclad, available only in 
CBel-fabricated vessels and 
other clad structures, is a 
composite metal having an in- 
tegral and continuous bond 
produced by a high vacuum 
bonding process. 

Thickness remains un- 

changed. 

Harmful gases are excluded. 

Clean, strong uniform bond 

is produced. 

High quality finish is main- 

tained. 
This is why Hortonclad is 
superior to ordinary cladded 
metals for corrosion resist- 
ance and design economy. 
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Half-circle charge plates for furnaces made of 
Type 430 stainless steel. Outside diameter— 
6812"; inside diameter—16"; thickness— 34’. 





Indexing plate for nuclear storage cask. Type j ag a NUS 


304. Outside diameter—44%%"; thickness—234". = 
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Type 321 stainless steel segments for cryogenic 
vessels. 








Inside diameter—104"; thickness—4',". 





special shapes 
special stainless steels 
for special projects A ring for a missile frame made of Type 17-4 PH’. 


* (trade-mark of ARMCO STEEL CORPORATION) 





Poducing stainless steel plate, plate products, 
and forgings is our business. Orders often call for 


unusual shapes in stainless plate, shapes that will (@ (0) (OW EGO 
©, he 


become important components in special projects. 
Whatever the requirement, your confidence in Producers o, Stainteu Stee? 


134 Marshallton Road 


Carlson specialists is well placed. 
A Carlson booklet, “Producing Stainless Steels THORNDALE, PENNSYLVANIA 

... Exclusively,” is now available. Why not write District Sales Offices in Principal Cities 

for your personal copy today? Plates © Plate Products © Heads » Rings © Circles © Flanges » Forgings » Bars and Sheets (Ne. 1 


The ECON-O-MISER 
Ball Valve controls 
flow of paint 
ingredients in 
compact manifold 


dually, there are twenty-four 2” Econ-O- 
ser Ball Valves installed in this paint blend- 
manifold at the Benjamin Moore & Co., 
rose (Chicago) plant. Taking full advant- 
» of the Econ-O-Miser’s compact design 
d the built-in union feature, the valves were 
stalled on 7” centers — all 24 valves are in 
space measuring only 35” x 48"! 
The operator shown here can turn the valves 
quickly as the meters indicate the exact 
antities of each ingredient. Just a 14 turn 
m open to close! Also, because of the unique 
-way flow and patented seat design, the 
ton-O-Miser Ball Valve prevents leakage 
used by surge back pressure, at one time 
dificult problem. These valves have been 
continuous operation for over two years 
fithout requiring maintenance. When it does 
ome necessary to replace the seats and 
, its only a matter of minutes. Simply 
move four nuts and bolts, lift out the center 
jon and replace. The manifold stays intact. 
learn how the Econ-O-Miser Ball Valve 
mn help you save money. 


% Send for file AP 105) 
\ “Six ways better .. 
because it’s the — 
ECON-O-MISER 
Ball Valve”. 


ORCESTER 


VALVE CO., INC. 


16 PARKER STREET 
WORCESTER, MASSACHUSETTS 


VISIT US AT THE CHEM SHOW 
BOOTH 1164-66 





Lee Mes yg 
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> Operation Duclone... 


There appears to be agreement among 
astronautical scientists that the 

moon’s surface is knee-deep in dust. 

If we let our imagination run wild 

.- ’ . a little, we can visualize a space 
armada of Ducon Cyclones zooming to 
the moon to clean it up for the 

benefit of tomorrow’s tourist trade. 

But, before we get too wound up 
in these lunar hallucinations, we had 
better do something about the dust 
situation on this planet. Lime dust, 
cement dust, catalyst particles, 
metallic oxides, synthetic chemicals 
and a host of other man-made dust 
particles are escaping to the 
atmosphere... in most cases, 
needlessly, and at considerable loss 
to the manufacturer. 

The Ducon Company, through its 
extensive line of cyclones, scrubbers 
and filters, and through its competent 
engineering services, has solved a 
wide variety of dust recovery problems. 
We will be glad to solve yours. 




































ASK FOR BULLETIN A-9150. 





the name in DUst CONtrol X97 
{3 
THE Ducon COMPANV wac. 


147 EAST SECOND STREET - MINEOLA, L.!1., NEW YORK 





¢ m : CYCLONES ©@ CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 

; Canadion Branch: 

THE DUEON COMPANY, of CANADA, itd., 1131 Pettit $t., BURLINGTON, ONTARIO, CANADA 
» * 
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A tape-programmed control unit is the 
key to improved accuracy and flexibil- 
ityin MSA’s new Gas Chromatograph. 
It’s the first of its kind to be used for 
this purpose. System consists of a 
motor-driven transparent film in con- 
junction with a photoelectric trans- 
mitter and receiver to provide any 
combination of time and sequence 
required. 

The tape is a single continuous loop 
of standard 16-mm film. It’s printed in 
l-second graduations. Setting up a pro- 
gram is simple: just mark the tape with 





MSA backs up its label with 
Selection, quality, research, experience 
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a lead pencil at appropriate intervals. 
Repeatability is to within 1/10 of 
a second, 

Here are some other features of the 
new M-S-A® Gas Chromatograph: 
analyzer temperature is controlled to 
within .03°F; a three position function 
switch permits rapid change from bar 
graph to spectrum presentation or man- 
ual operation; and the analyzer unit 
can accommodate two columns each 
up to 50 feet in length. 

Write for new tell-all bulletin on this 
new chromatograph. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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@ TEFLON eliminates or minimizes 
compressor lubrication 


@ TEFLON is inert to most harmful 
chemicals and solvents 


Cook-engineered Teflon packing and piston rings 
now make it possible to reduce or completely elim- 
inate compressor lubrication. Because of its ex- 
tremely low coefficient of friction—its toughness and 
resiliency—Teflon is suitable for both lubricated 
and non-lubricated ring service. 

And just as important, Teflon is completely inert 
to most chemicals and solvents—thus prevents costly 
product contamination or other damage which might 
result with ordinary ring materials. 

If your special processing applications demand 
“borderline” compressor lubrication, you'll want to 
investigate Cook’s Teflon rings. You can get them 
any size. And they are available in many special 
Teflon blends, depending on your application. Ask 
a C. Lee Cook representative to give you the details. 
x Teflon is a du Pont product of tetrafluor- 

ethylene resin. 





NEW PACKING DESIGN 
TAKES HEAT OFF TEFLON RINGS 


This unique packing design now being developed 
by Cook keeps Teflon rings cool! It is a new idea for 
application where Teflon’s qualities are needed, but 
where normal operating conditions develop too 
much heat for conventional designs. 





SEND FOR FREE A 
6-PAGE TEFLON BOOKLET 
If you would like more complete information about 
new Teflon packings and Teflon piston rings for 
your specific applications, just write: C. Lee Cook 


Division, Dover Corporation, 958 South 8th St, 
Louisville 3, Ky. 


¢c.LEE 


DIVISION or Joover) CORPORATION 
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hapman’s new Bi-Valves are designed around a 


fferent swivel disc principle which guarantees 






tomatic self-seating and positive shutoff on 






oth upstream and downstream faces. Bi-Valves 






HClaRcxekedaKoliihar- Vile mm eX-Vacelaut-lilet-m lated ohe-Wiir-leli-) 







Com aleh A 


EXCLUSIVE BI-VALVE FEATURES: 


os 


. Automatic positive seating, absolute shutoff 

. Interchangeable with solid wedges 

. Reversible for wear compensation 

. Disks changed without removing valve from line 

. Standby valves eliminated 

. Galling and seizing on seating surfaces minimized 
. Reduced spindle thrust 


. Replaces double valving under certain conditions 


ono ~~ 3 ao me 6]! CURD 


. Unaffected by pipeline strains, temperature swings, 
welding heat or other loads induced by the pipeline 


. Will not stick when closed hot and opened cold 


. Maintenance time and cost drastically reduced 





. Available in sizes from 2” up, all pressure classes 
in steel at no increase in price 






‘APMAN BI-VALVES WILL REVOLUTIONIZE THE THINKING ON VALVES. Tae ReRER ERE RE RRBRE RES & i 


°e@ your CHAPMAN Representative now, or send in the coupon for more details. 





The CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 


[HAPMAN V/V: ala 


COMPANY 





EERING NUFACTURING COMPANY @® INDIAN ORCHARD, MASSACHUSETTS 
j : ADDRESS 


1) a | ee 


Compact Packaged Air Preheater 
being unloaded for installation 

on new 100,000 lb/hr boiler at 
Hoffmann-La Roche’s Nutley, N. J. 
headquarters. In operation, it 

will increase the temperature of 

the combustion air 375°F—thereby | 
increasing boiler efficiency by j 
approximately 8%. 


PACKAGED AIR PREHEATER 
WILL RECOVER S330°F FROM NEW BOILER 
FOR HOFFMANN-LA ROCHE INCORPORATED 


Hoffmann-La Roche, one of the leading producers of pharmaceuticals, vitamins 
and aromatic chemicals, specified a Ljungstrom Packaged Air Preheater for their 
new boiler for three reasons: 1) This compact, preassembled unit is ready to run 
as soon as it’s connected to the power line and ducts—no extra installation or 
erection costs; 2) The unit occupies only about 450 cubic feet of space but will cut 
boiler exhaust temperatures from 680°F to 330°F—for 

about 8% saving in fuel; 3) Savings in fuel alone—roughly 


for the unitin two short years! THE AIR PREHEATEM 


Packaged Ljungstroms are available in sizes for use on 


boilers in the 25,000 to 250,000 lb/hr range—can give you CORPORATIO 


these same fuel saving advantages. For full information, 
write today for our 14-page Packaged Air Preheater booklet. 60 East 42nd Street, New York 17, NJ. 











| THE BIG NEWS IN VALVES AND FITTINGS IS 







































Bronze, Cast Iron, Ductile Iron, Cast and Forged Steel Valves —- Wedgeplug Non- 
ATER . ed Plug Valves—Cast Iron, Malleable and Ductile Iron Pipe Fittings. 


ATION 


rk 17, Ned 


HE BIG PERFORMANCE LEADER IN DUCTILE IRON IS 


_ STOCKHAM 





Unbeatable performance substantial savings on 
initial cost . . . lower maintenance costs... . 

These are the three main reasons why engineers 
throughout the country are now specifying Stockham 
Ductile Iron Valves and Fittings as replacements for steel 
in many services. 

For Stockham’s leadership invariably produces the best 
of the newest. 

Rigid metallurgical control involving continuous tests 
and analyses assures you superior ductility (far exceeding 
ASTM specifications) .. . excellent strength (comparable 
to carbon steel) . . . corrosion resistance (equal to cast 
iron and 5 to 7 times greater than steel) . .. wear re- 
sistance . . . and impact resistance. 

These metallurgical superiorities . . . combined with the 
performance-proven advantages of Stockham’s superior 
design features . . . make Stockham Ductile Iron Valves 
and Fittings the best and most economical choice for the 
following RECOMMENDED SERVICES: 


—Underground distribution lines . . . brine solutions 
.. . brackish water . . . ammonia . . . solvent recovery 
services . . . acids. 


—Efficient replacement of cast steel valves in most 
petrochemical and hydro-carbon processing installa- 
tions for services up to 650°F. 


STOCKHAM DUCTILE IRON 
VALVES—150 Ib. class Globe, 
NRS Gate, OS & Y Gate, Venturi 
Pattern Gate. 

DUCTILE IRON FITTINGS —300 
Ib. screwed and 150 Ib. clas 
flanged fitting. : 
See your local Stockham Distributor or 
write now for new 12-page Ductile lron 


Valve and Fitting Catalog giving com- 
plete details. 


STOCKHAM 


VALVES“ FITTINGS | 


General Offices and Plant 
4000 10th Avenue, North = Birmingham, Alabama 











Parke, Davis & Company, Detroit, Michigan 





SARAN LINED PIPE — keeps H.0, prescription-pure 


...not one failure in three years! 


The cargo: 3% pharmaceutical-grade hydrogen peroxide 
and deionized water . . . carried by a 300-foot pipeline, at 
floor level near heavy-traffic areas. Pipeline failure would 
cost $500 per hour in production downtime. Saran Lined 
Pipe keeps this reactive material prescription-pure, with- 
out one case of breakage or failure from corrosion in 
three years’ service! 

At Parke, Davis & Company, Detroit, a 300-foot pipe- 
line carries the peroxide solution from dilution tanks to 
the bottling line. ‘‘Three years ago, this line—which used 
to be ceramic pipe—needed rerouting. At half the cost of 
dismantling and reassembling the ceramic pipe, we built 


See us at Booths 1277-1279 at the Show 


THE DOW CHEMICAL COMPANY 
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the new line entirely of Saran Lined Pipe,’ says Department 
Manager D. W. Anderson. “The line went up rapidly 
because its longer pipe sections resulted in fewer joints 
and its strength eliminated the cost of extra supports.” — 

No matter how corrosive or reactive your chemical 
material, consider Saran Lined Pipe. Saran Lined Pipe, 
fittings, valves and pumps are available for systems oper- 
ating from vacuum to 300 psi, from below zero to 200° F. 
They can be cut, fitted and modified easily in the field 
without special equipment. For more information, write 
Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Dept. 1563AK11-13. 


Midland, Michigan 
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See this new unit 
in operation 


Booth 676 at the 
Chemical Show 
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This new glass cloth collector is designed for high- 
efficiency operation at temperatures far above the 
250°F limits of standard fabric arresters. It’s 
AAF’s new AMER-therm high-temperature ar- 
rester for the collection of extremely fine dust or 
dust which must be reclaimed dry. 

Glass cloth bags now make it possible to handle 
dust loadings of varying nature at temperatures 
up to 550°F. 

Maintenance, including bag replacement, is 
quick and simple, too. Housing and hopper panels 
are zinc grip coated steel and never need painting. 

AAF’s AMER-therm glass cloth collectors 
range in size from 1,900 cfm up for both intermit- 
tent and continuous operation. For complete in- 
formation write for Bulletin 283. Address: Mr. 
Robert Moore, American Air Filter Company, 
Inc., 326 Central Avenue, Louisville 8, Ky. 


, Ai Fitter 


BETTER AIR 1S OUR BUSINESS 





COLLECTS 
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The reasons for the success of Nash Compressors 

in handling “dirty” and corrosive gases are simple. 

First, Nash Compressors have no internal parts in 

wearing contact, or requiring close tolerances and 

internal lubrication. Second, because of the Nash op- 

erating principle, a variety of liquids can be employed 

as the compressant medium, protecting the interior 5 Psy 
from corrosive action. Third, the pump casing may - MOMBXIDE _ 
be fabricated from a variety of special metals and CH LOR INE 
alloys. That is why Nash Compressors take these - - 


rugged jobs in stride. % > 2 
Nash Vacuum Pumps offer the same basic advan- - a cas 


maintain vacuums up to 29.50 inches of mercury. f joe T URE, 
: EXA 


ivy 


tages when handling corrosive gases, and reliably Lr ® Lue ps 


Shown here is the new Nash : * 
H-10-G, capacity 2040 cubic a 
feet per minute. This is ’ ie 
equipped with the new gear 

reduction drive, giving great 

flexibility of installation, and 

permitting the use of stock 

motors, 


NITROGEN: 
OXYGEN 


PPENTOX 


vie 
m ACETATE * 
Nvi yf 


NASH ENGINEERING COMPANY 


SOUTH NORWALE, CONNECTICUT, VU. S. A. 
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pARALEL EXCHA $ 
MODULAR EXCHANGER 
EXCHANGERS 


pLATE 
BAYONET 
CASCADE COOLERS 


TOWERS : 
CENTRIFUGAL Clee 


VALVES 

QupTURE DISKS 
pipe & FITTINGS 
CRUCIBLES 
THERMOWELLS 


Ath REVISION WILL INCLUDE TWO 
NEW LINES OF FALLS EQUIPMENT 


@ Exclusive, Corrosion Resistant, Pre-Stressed, Impervite Lined 
Vessels Suitable for Jacketing. 


@ Anthony-Design Continuous Mixers To Lower Processing Costs. 


FALLS @ INDUSTRIES, INC. 


Solon, Ohio—CHurchill 8-4343—Teletype No.: CGN-FS-720 


Designers and manufacturers of new and improved processing equipment 





2 RING 















Electron micrographs showing 
Micro-Cel grade distinctions. 





Ip 


Micro-Cel holds water like a camel! 


Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, absorbs up to 6 times its 
weight in water... remains a free-flowing powder after absorbing triple its weight in liquid. 
4% lbs. bulk to a full cu. ft. Costs only 7 to 8¢ a lb. (F.O.B.). Surface areas up to 175 sq. m/gr. 
Micro-Cel, available in several grades and offering a wide range of physical properties, may 
provide the cost-cutting answer to your formulating problems. For further sane: 


samples and assistance, mail in coupon! JOHNS-MANVILLE JM 


Celite Division JM 








JOHNS-MANVILLE, Box 325, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


( Please send additional data. 







( Please send free sample of suitable grade of Micro-Cel 









for use in: 








(] Have local Sales Engineer contact me. 


Name Position 











Company 
Address 











eG eG 
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Precise inching control permits Model 
GLFP truck to accurately tier concrete 
block, bricks, lumber, and tile in minimum 
time. 











Semi-finished area is no problem for the 


materials 





its Model GLFP in this drum handling appli- 
: - cation. There’s plenty of underclearance 
id. handling for outdoor work. Truck easily bridges the 
gr. top of steep ramps. 

® 
lay your AUTOMATIC 
on, 


problem? gas-powered trucks 


cut fuel costs 
as much as 30% 


MANVILLE 
x} f ta 


Yard handling means long distances, semi-finished areas, ramps and all- 


weather operation. It can mean high fuel consumption, more maintenance. But 
it doesn’t have to—not if you use the truck that’s designed to cut fuel and main- 
tenance costs. That’s AUTOMATIC’s pneumatic-tired Model GLFP, the gas- 
powered truck that saves up to 30% in fuel compared to similar trucks doing 





the same jobs. It saves on maintenance, too! Power steering is standard equip- Power steering as standard equipment 
ment. Y i : ite makes the Model GLFP exceptionally ma- 

ge See ne a Re ye RI Ce Sine eeRgEe muy neuverable and easy to drive. Result: fast- 
ment. Model GLFP is available in capacities of 3,000 thru 8,000 Ibs. with pneu- er handling, lower costs. 


matic tires. Get all the facts. Mail coupon. 


| Ss AUTOMATIC 


(MOUSTRIAL TRUCKS | = 


rm——-SEND FOR DESCRIPTIVE LITERATURE-——-—- 


New bulletin “Facts and Factors about Gas-powered 
Lift Trucks” and “AUTOMATIC Industrial Trucks Selec- 
tor Guide” free on request. 




















Name. 
AUTOMATIC TRANSPORTATION COMPANY c y 
Division of The Yale & Towne Monufacturing Company Pe 
155 West 87th Street, Dept. W1, Chicago 20, Ill. Seveet 
FIRST IN IMAGINATION 
City. Zone State. 





FIRST WITH REALITY 





Serine ieee seiniitcem cierto tanstncneomcian ett 
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These 48 Sola-Flex ° 
representatives can serve 
you anywhere... faster! 


WHEREVER YOU ARE LOCATED in the United 
States there is a dependable Sola-Flex 
representative nearby — ready to give 
immediate service and technical assist- 
ance on your expansion joint needs. 
This prompt, efficient service is but 
one of the many reasons why forty of 
America’s fifty largest businesses rely 
on Sola-Flex expansion joints to help 
solve difficult piping problems. 
(Another reason is the outstanding 
Sola-Flex record of performance and 
reliability. ) 

Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made from a 
wide variety of stainless and high- 
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temperature alloys in a complete range 
of sizes from ¥% in. to 35 ft in diameter. 
Temperatures range from —320F to 
1200F, pressures from full vacuum to 
600 psi and up. And rugged Sola-Flex 
expansion joints can be “in service” one 
to four weeks after receipt of order. 
An illustrated pamphlet describes 
Solar’s complete line of Sola-Flex 
expansion joints. Write for it to Dept. 
J-169, Solar, San Diego 12, California. 


SOLAR \y 


A subsidiary of International Harvester Company 

















ALBANY, N.Y.—Energy Control Co., Inc. 
9 Highland Ave. 
AMARILLO, TEXAS —Western Industrial Supply Co. 
409 Crockett St. 
BALTIMORE, MD. — Energy one 2. 
127 Maryland Ave. 
BIRMINGHAM, ALA. — Jos. W. inch & Co., Inc. 
1812 28th Ave., South, P.O. Box 5906 
BOSTON, MASS. —Clarence B. Petty & Co. 
50 Kearney Road 
BUFFALO, N.Y.—Bass sateeie! Spionet Co. 
6045 Main St., P.O. Box 215 
CHARLOTTE, N.C. — Mechanical Equipment Co. 
215 Province Road, P.O. Box 4066 
CHICAGO, ILL. —Schoonhoven & Olson 
53 W. Jackson Blvd. 
CINCINNATI, OHIO—Albert A. Azar & Associates 
1987 Connecticut Ave. 
CLEVELAND, OHIO —Tomlinson Steam Specialty Co. 
1599 St. Clair Ave. 
CORAL GABLES, FLA.—Pan American Western 
Co., Inc. 2103 Le Jeune Road 
DALLAS, TEXAS — Power Frey Compan 
4512 N. Central Enpreceney 
DENVER, COLO. —L. A. Christopher 
1751 Franklin ‘St. P.O. Box 67 
DETROIT, MICH. —DuBois-Webb Co. 
19951 James eg a 
EL PASO, TEXAS—Geo. S. — Co., 
611 No. Compbel St. 
GREENSBORO, N.C. — Mechanical Equipment Co. 
P.0. Box 965 
GREENVILLE, S.C. —Mechanical Equipment Co. 
P.O. Box 1571 
HONOLULU, HAWAII —Durant-irvine Co., Ltd. 
450 Piikoi St., PO. Box 2755 
HOUSTON, TEXAS — Power Specialty Company 
2000 Kipling 
INDIANAPOLIS, IND. —Barnes Engineering Co 
P.0. Box 55201 —Uptown Sta. 
KANSAS CITY, MO. —Condif Co. 
4050 Broadway, Rm. 208 
LOS ANGELES, CALIF. — 
Duncan Engineering & Equipment Co. 
4050 Buckingham Rd., Box 8808—Crenshaw Ste. 
MINNEAPOLIS, MINN. —Technical Factors, Inc. 
708 S. 10th St. 
NEW ORLEANS, LA. — Power Specialty Co. 
5534 Canal Boulevard 
NEWTON, |OWA—The — Co. 
Russell Bidg., P.O. Box 630 
NEW YORK CITY, N.Y.—Energy Control Co., Inc. 
5 Beekman St. 
ODESSA, TEXAS — Power Specialty Co. 
1420 W. 2nd 
OMAHA, NEB. —The Walling Co. 
1514 Davenport St. 
a KY.—Ladt Engineering Co 
932 Buckner Lane, Box 1256 —Avondale Sta. 


rendaniaies, PENN. — Energy Control Corp 
3147 No. Broad St 


PHOENIX, ARIZ. —Bews & Co. 
4513 E. Avalon Dr 


PITTSBURGH, =. oe C. McKenzie Co. 
9 Willow Ave., P.O. Box 10396 


PORTLAND, ORE. pecns Co. 
320. S.W. Stark St 


RICHMOND, VA.—H. M. Summerell Co 
Byrd Building, 1916 Byrd Ave 
ROSELLE PARK, N.J.— Energy Control Co., Inc 
472 E. — Ave 


SALT LAKE CITY, UTAH—Pace-Turpin & C 
726 S$ Third West 


SAN FRANCISCO, CALIF. —Trident —_— o 
Beale 


SEATTLE, WASH. —Power & a, bos 
1300 25th Ave., N.E 
SPOKANE, WASH. — Power & ace is, Inc 
P.O. Box 8056 — mg Sta 
ST. LOUIS, MO. —Debco Equipment Co., 
6953 Ole Blvd 
TULSA, OKLA. —Condit Co 
3120 S. Winston St 
WILMINGTON, DEL. — Energy Control Corp 
900-A West 8th St 
BUENOS AIRES, ARGENTINA— Manuel A. Munoz 
Migueletes 1074 
EDMONTON, ALBERTA, CANADA — 
Alberta Valve Specialties. Inc 7225 104th St 
MEXICO CITY, MEXICO—Gene L. Towle 
Apdo No. 7506 
TOKYO, JAPAN —Nissho Co., Ltd 
Tokyo Boeki Kaikan Bldg., 2, 1-chome 
Otemachi Chiyoda ku, Osoka 
TORONTO, ONTARIO, CANADA — Bass Industrial : 
Eqpt. Co 214 Merton St., Suite 302 


VANCOUVER, B.C., CANADA -—- nee Bros., Ltd 
110 Alexander St 
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They have 


Rating for rating, the new Bulletin 712 
motor starter will outperform and outlast 
all others. Complete safety for the operator 
is assured because the cabinet door cannot 
| be opened until the lever is moved to the 
_ OPEN position, which opens the visible 
| contact disconnect switch. 
H The Bulletin 713 combination starter pro- 
Vides similar features for complete safety, 


RM 





-BRADLEY 


Member of NEMA 





but uses an ITE circuit breaker as a method 
of disconnecting. 

Brooks Stevens, famous industrial de- 
signer, has given the entire line of en- 
closures, an undeniable “eye appeal’’—an 
asset to any modern machine tool or indus- 
trial installation. Please write for details, 
in Publication 6100: Allen-Bradley Co., 
1316 S. Second Street, Milwaukee 4, Wis. 








BULLETIN 713 
Combination Starter with 
Circuit Breaker in Nema 
Type 1 Enclosure. 







AS MUCH 
FOR YOUR MONEY! 






The new A-B Series K starter and new A-B disconnect switch 
in a single enclosure provides complete safety for the operator 
and the production machine — because the cabinet door can- 
not be opened until the disconnect is orF. Also, this “‘safer’’ 
combination starter costs less to install than a separate 
starter and disconnect switch. There is a neatness about such 
installations—it is the mark of being up-to-date! Publication 
6100 will supply you with complete details— better write for 
it today: Allen-Bradley Co., 1316 South Second Street, 
Milwaukee 4, Wisconsin. 






A Starter Design 
Based on 30 Years 
of Field Experience 


The new Series K starters have been 
completely redesigned for many 
more millions of trouble-free opera- 
tions. The new magnet is cushioned 
to reduce wear. The new molded 
coil is protected against all harmful 
atmospheres. The new weld-resis- 
tant contacts close without wear- 
causing sliding motion. 


Safety Cover 
Latching 


The door of the enclosure can be 
opened on/y when the disconnect 
switch is in the OPEN position. How- 
ever, it may be opened by authorized 
personnel while the disconnect is 
closed by means of a hidden de- 
feater screw. Incidentally, this de- 
feater can be made inoperative. 





































































Re ‘4 

Bulletin 712 Size 1 
combination starter with fused disconnect 
switch in Nema Type 1 enclosure. 


Visible Contact 
Disconnect Switch 


When the front-operated discon- 
nect switch is in the OPEN posi- 
tion, all three contacts are clearly 
visible as being open. An easily 
removable insulating guard pre- 
vents accidental contact with the 
incoming lines. The double-break, 
silver alloy contacts operate with 
positive snap action. 





Extra Safety 
Padlocking 


The operating handle can be locked 
in the OFF position with as many a 
three padlocks. When desired, 
means to lock the disconnect switch 
lever in the ON position can be pro- 
vided. In addition, the enclosure 
door can be padlocked closed, with 
the handle free to be operated. 









22-61-84 
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TEMPRON 


NITRILE HARD RUBBER 


THE HOT MATERIAL FOR HOT CHEMICALS 


All the chemical resistance of nitrile hard rubber... plus 
heat resistance well above boiling up to 260 or 275 deg. F.! 
No wonder Tempron’s growing so fast! You can buy it now 
in a full range of pipe sizes, or as sheet and molded parts for 
fabricating. 

Tempron is a new hard rubber... with greater chemical 
resistance than previous soft or hard nitrile rubber. Stays 
staunch and rigid in heat well above the upper limits of 
common plastics. Handles most acids, alkalis, and salts, and 
has excellent resistance to organic chemicals such as aliphatic 
hydrocarbons, Tensile strength 7,500 psi. at 73.4°F. 
=» TEMPRON PIPE: Rigid, chemical and heat-resistant pipe is 
made in sizes from */,” to 8”. Threaded fittings to 4”, flanges 
to 6”. Easy to thread with standard tools. 
=» TEMPRON SHEET FOR FABRICATING: Excellent strength and 
abrasion resistance, for plating barrels and other special 
equipment. Also extruded rod and tube. Easily machined. 
=» TEMPRON MOLDED PARTS: Economical for special fittings 
and other molded parts. Ask also about hand fabricating of 


large parts such as tanks, trays, headers, ete. 
«agen ’ 
Get the facts today: Ask for Tempron Bulletin 96A. 
Better still, tell us what and we'll tell you how. 


CHEMICAL EQUIPMENT DEPARTMENT 


American Hard Rubber Company 


ACE ROAD, BUTLER, NEW JERSEY « Tel.: TE 8-1000 


























Rubber-lined steel tanks 
and special equipment. 
Also custom lining 
compounds for field 
application. Bul. CE-53. 


Rubber-lined steel pipe 
combines strength of steel 
with chemical resistance 
of Ace Hard Rubber. 

Bul. CE-51/52. 








Acid pumps, centrifugal Ace Rubber-lined valves 
and gear types, fully wear on when others 
protected by Ace Hard wear out. Fully protected 
Rubber. Full line to gate, diaphragm, check, 
350 gpm. Bul. CE-55. and plastic types. 





Bul. CE-51/52. 
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Box, 30 ft. high, houses actual separation equipment. 
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Low-Pressure 


Process Yields 


High-Pressure 
Nitrogen 


Taking a new tack on air separation ther- 
modynamics, British engineers have come 
up with a 110-psi. process that yields pure 
nitrogen at useful pressure. 


N. P. CHOPEY 


Assistant Editor 


A British-developed process that brings new 
thinking to the manufacture of high-purity nitro- 
gen is making its American debut. 

One of the first U.S. users is Western Electric 
Co., in a Kansas City, Mo., plant that can turn 
out 20,000 std. cu. ft./hr. of 99.999+ % nitrogen. 
The new unit employs a process, developed by Dr. 
Martin Ruheman of Petrocarbon Developments, 
Ltd., London, in which air feed is compressed to 
only about 110 psig., and the ultrapure product 
subsequently produced at 100 psig. without inter- 
mediate recompression. 

Thus, Western Electric’s plant incurs low 
power costs while yielding pure nitrogen that does 
not need additional compression before use. 

Two plants are on stream in England with 
this process: a 12,000-std. cu. ft./hr. facility that 
the U. K. Atomic Energy Authority has operated 
since February 1960; and a Glaxo Laboratories 
Ltd. unit, on stream since September 1960, that 
can produce 8,000 std. cu. ft./hr. Exclusive U.S. 
licensee for Petrocarbon’s development is Superior 
Air Products Co., Newark, N. J. 

Key feature of the process, says Superior Air 
Products’ vice president Laurel E. Putman, is the 
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conditions) ( o4, 
water 


INTERCOOLER 


CAUSTIC 
SCRUBBERS 
(2 in series) 


Caustic bleed 
(intermittent) 


way that refrigeration is obtained—instead of 
expanding feed gas, the process expands nitrogen- 
depleted gas from rectification. Rectification it- 
self takes place at 100 psig. This comparatively 
high pressure means better thermodynamic effi- 
ciency, because the separation temperature is 
closer to ambient. 

Putman points out that the same principles 

have been applied in designs for plants yielding 
pure oxygen as byproduct. Petrocarbon’s route 
can be used for nitrogen outputs as high as 100,- 
000 std. cu. ft./hr. Direct operating costs can be 
as low as 15¢/1,000 std. cu. ft., based on power at 
1¢/kwh. 
PAt Kansas City—Western Electric’s compres- 
sors are large enough that the plant can operate 
at design capacity when the entering, ambient 
air is as hot as 90 F. and simultaneously has rela- 
tive humidity as high as 50%. 

Air stream first passes through a dry-type 
filter, then is compressed in two stages to about 
110 psig. After cooling to 100 F., it enters a 
packed tower that takes out entrained oil and 
Water. 

Next step is a caustic scrub to remove car- 
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bon dioxide. This takes place in two towers in 
series, packed with Raschig rings. The liquid 
stream is bled intermittently and the bleed goes to 
waste disposal; make-up caustic is a 10% solution. 

Serubbed air is chilled to 40 F. by fluorinated- 
methane refrigerant, through another 
packed vessel that removes residual caustic solu- 
tion, then enters an activated-alumina dryer. 

Air leaving the dryer contains less than 1 
ppm. of carbon dioxide and little or no hydrocar- 
bons, and has a dew point below —75 F. It is 
ready to enter a “cold box,” 30 ft. high with an 
8x10-ft. base, that houses the separation column 
and associated heat exchangers. 
> Chilling, Separation—Inside the box, the air is 
first chilled to —270 F. in three heat-exchange 
steps with exiting streams. Coolant for the final 
step is —302 F. nitrogen-depleted air that has 
expanded in a turbine. 

At this point, the feed air is slightly above 
100 psig. Partially liquefied, it enters a bubble- 
cap separation column. This tower incorporates 
an undisclosed, special cap design that permits 
very close tray spacing, and it contains an internal- 
reflux condenser near its top. 


passes 


2 in parallel) 









i 


ai 



















































ELECTRIC 
HEATER 


xhaust 
ream for 
ryer 
eactivation 


Exhaust 

nitrogen- 

depleted Saturated 
stream nitrogen vapor 


Nitrogen 















4. 


Saturated 
nitrogen- 
depleted 
vapor 
















HEAT 
EXCHANGER 







































































































Saturated 





Nitrogen 








vapor 
Dianna J EXCHANGER 
Chilled "i 
von . Liquid 
<a i nitrogen 
vapor : 
‘ + =] SEPARATION 
Nitrogen- $ uaa Ni 
depleted pleted 
deplet : depleted 
57 psig., 60 ps 
57 ps 3 ! ‘ 60 psig. 
i Nitrogen- 
' depleted 
ae EXPANSION 
URBINES t adi 
2 in parallel) HEAT | 
EXCHANGER 
- Nitrogen- 
n ' roger depleted 
aime stream 
stream it > a 









































b towers in 
The liquid 
eed goes to 
% solution. 
fluorinated- 
rh another 
hustic solu- 
a dryer. 

ess than 1 
b hydrocar- 
5 F. It is 
gh with an 
‘ion column 


, the air is 
ht-exchange 
or the final 
r that has 


htly above 
s a bubble- 
acorporates 
hat permits 
an internal- 


6 psig.,—302 F. 












Pure nitrogen emerges overhead. Normally, 
this stream helps cool the entering feed and then 
goes to product storage as a gas. To provide for 
peak demands, turnarounds and emergencies, 
however, part of it is liquefied and the liquid 
routed to an 8,860-gal. storage tank. 
> Byproduct Stream—Meanwhile, nitrogen-de- 
pleted liquid containing 28% oxygen collects at the 
bottom of the column. This material passes 
through an expansion valve that lowers the pres- 
sure to 60 psig. 

The stream serves as coolant for liquefying 
nitrogen, then goes to the cold side of the internal- 
reflux condenser, leaving the latter as saturated 
vapor. 

After providing second-stage chilling for 
entering air, the nitrogen-depleted mixture is at 
57 psig. and —245 F. At this point, it is ready to 
undergo the expansion step that furnishes prin- 
cipal refrigeration for the process. 

Expansion takes place in a turbine (or in 
two turbines in parallel when the unit is starting 
up), with the stream dropping to 6 psig. and 
—302 F. The power produced is wasted. Since 
the plant has excess refrigeration capacity, a by- 
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COMING _ The Carrier Amplitrol Feeder Demonstrator Truck. See an actual demonstration of 
YOUR the greatest advance in vibrating feeders. You get less maintenance...no damping 
WAY eeeprecise feeding control... with the simple rugged “MECHANICAL” Amplitrol. 



















See us at the Chemical 


[i Exposition—Booth 127 


NOW...you can see for yourself... 
how CARRIER AMPLITROL 
CUTS FEEDING COSTS! 


to demonstrate the unique advantages of the 
Carrier AMPLITROL Feeder. That's why we've mounted an AMPLITROL on 
a demonstrator truck to show you that seeing /s believing when it comes to 
AMPLITROL advantages. You'll see why you'll get: 


... Size for size, AMPLITROL delivers more capacity 
under greater head load than any other type of vibrating feeder and feeds 
many “‘hard-to-handle’”’ materials that other feeders can't. 


...From a trickle to a torrent with fully variable 
stepless AMPLITROL capacity control. 


...Controls can be located either 
at the feeder or at remote locations—and can be automatically controlled from 
practically any process or operation. 


.».- Simple mechanical drive 
employs Carrier NATURAL FREQUENCY principle that assures more work 
with less power...less maintenance cost. 





Write us on your business letterhead 


NATURAL FREQUENCY AMPLITROL about a demonstration. We are presently scheduling dates and locations for 
FEEDER has only two operating parts...an this unit and will be happy to tell you when it will be in your area. Address 
A. C. motor exciter and rugged pneumatic Carrier Division, CHAIN Belt Company, 219 N. Jackson St., Louisville, Ky. 


springs. Discharge rate is controlled by 
simply changing air pressure in the springs. 


te 


CARRIER VIBRATING EQUIPMENT 
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We Cordially Inetle 
You to Vistl Our Display. 


This Exhttdl will present 
accepted methods and techne- 


ques of processing a wide 
range of Chemicals. 


She answer lo your partic- 
ular problem of Sulverizying, 
Classifying and Drying, sep- 
avalely or n combination, 


may te heve. 


Raymond Neviston 


COMBUSTION ENGINEERING, INC. 


427 WEST RANDOLPH STREET « CHICAGO, 6, ILLINOIS 





BOOTH NO. 646 
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j WITH PFIZER 


CITRIC ACID 


HEAT EXCHANGERS—ATOMIC REACTORS—CHEMICAL PROCESSING EQUIPMENT 


| Safe, efficient cleaning of stainless steel boilers, heat exchangers, atomic reactors, chemical processing 
equipment! It’s assured, when chloride-free Pfizer Citric Acid is used by your chemical cleaning service company. 
Easier and more efficient after-rinsing is another definite plus! Check for yourself these unique advantages of 


using Pfizer Citric Acid: 


Citric acid is highly efficient in re- Citric acid can be effectively in- 
moving imbedded metal and oxide hibited without losing its cleaning 
films from stainless steel. or sequestering ability. 


Citric acid’s excellent sequestering Citric acid is sold as a dry, 100% 
. ability prevents reprecipitation of 5 acid— meaning savings in storage 
dissolved scale. and handling. 
Citric acid cleaning completely Citric acid is water soluble, easy 
, Climinates the possibility of 6 to handle, and non-toxic. 
* chloride stress corrosion. R 2 


Science for the World's Welf:Being 


Manufacturing Chemists for Over a Century 


For further information, mail this coupon to Pfizer today. 


| want to learn more about the use of Pfizer Citric Acid for 
cleaning stainless steel equipment. Please send me Tech- 
nical Bulletin 102. 


(Cl 

Company. 

PAS See 
a ee = as 


Chas. Pfizer& Co. , Inc. Chemical Sales Div.,630 FlushingAve., Bklyn.6, N.Y. Branch Offices: Clifton, N.J.; Chicago, lll.; San Francisco, Cal.;Vernon, Cal.; Atlanta, Ga.; Dallas, Tex.; Montreal, Can, 
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Fig. 311-B 


Do you know the advantages of the new Aloyco Globe Valve design? 


The design of 150 lb. globe valves of 
sizes 2” and larger features a non-rotat- 
ing stem, non-rising handwheel with 
disc assembly pinned to the stem. This 
is accomplished by rotating the hand- 
wheel and yoke bushing assembly and 
preventing stem rotating by adding a 
stem key which fits into the bonnet yoke. 
The major advantages of the new design 
result in: 

@ No spiral wear pattern on stem from 
hardened packing or hard deposit in 
stuffing box. 


@ Rapid visual check of throttling control 
by observing location of stem stop. 


@ No galling of back seat because of 
rotating stem. 


@ No galling between seat and disc. 
M@ Stronger disc to stem connection. 
@ No spinning of disc. 


@ Less corrosion attack because of elim- 
ination of cavity between stem and disc. 


These new design advantages are avail- 
able in stainless steel and corrosion 


Come Visit us at Booth 22 at the Chemical Show 


ALLOY STEEL PRODUCTS COMPANY 


Boston + New York « Wilmington + Atlanta *« Birmingham « Baton Rouge + Buffalo + Pittsburgh » Chicago « St. Louis » San Francisco « Los Angeles « Seattle 


1S6 


November 13, 


resistant alloys in sizes 2” and up. For 
full information write for Bulletin #17, 
Alloy Steel Products Company, Inc., 
1301 West Elizabeth Avenue, Linden, 
New Jersey. on" 






Longer Lasting 


ALOYCO 


VALVES 
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BRIEFS 


caustic potash 


phosphorus oxychloride 


organophosphites 


WHY THE BIG FUSS OVER KOH? 


Like your caustic potash in the solid 
state? We offer seven forms—solid, 
flake, granular, walnut, broken, pow- 
der, crushed. ALL are 90°, KOH, 
standard grade. 

If none of these will do, we can ship 
you 85% KOH as flake or solid in 
standard or low-chloride grade. 

Or maybe you like your caustic pot- 
ash liquid. Then choose from concen- 
trations between 45% and = 522, 
standard or low-chloride, which we de- 
liver in 55-gallon drums, tank cars of 
4,000-, 6,000-, 8,000-, or 10,000-gallon 
capacity—or in duplex tank cars hold- 
ing 3,000 gallons per compartment. 

Is all this fuss over a specialty alkali 
really important? 

You judge. Name the grade, form, 
and concentration in the combination 
that fits your process. Ninety-nine 
times out of a hundred, we can sup- 
ply it. Data sheets can help you make 
your selection. Just check and mail the 
coupon. 


Wh 
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PHOSPHORUS OXYCHLORIDE ... 
INVESTIGATE IT! 


It may pay vou to look into this Hooker 
chemical if you’re developing organic 
phosphates or plasticizers, gasoline ad- 
ditives, fire-resistant hydraulic fluids, 
or chlorinated products. 

As a chlorinating agent, it neatly 
supplements and broadens your. al- 
ready wide choice of Hooker chlorine 
compounds. It’s used also as a catalyst 
for intermediates and dyestuffs, and in 
the preparation of medicinals such as 
sulfa drugs. 

For technical data sheet, just check 
the coupon. 





SS 


NEW. . . 4 ORGANOPHOSPHITES 


They read like this: triphenyl phos 
phite, diphenyldecyl phosphite, phen- 
vildidecyl phosphite, and _ tridecyl 
phosphite. 

You can use these versatile inter- 
mediates to build other organophos- 
phorus compounds. 

All four are of exceptional quality— 
clear, almost water-white in appear 
ance. All are available in commercial 
quantities. 

And if you find a use for other or- 
ganophosphites, we're ready to make 
them, too, as the industry need arises. 

There’s a big story on organophos- 
phites. Our data file will give you a 
lot of it. It contains data sheets, a spe- 
cial bulletin, and an extensive bibli- 
ography. 

Send the coupon for your copy. 


pram ct oo - - - - - - - - - - - - -----5 


(}) Phosphorus oxychloride data sheet 


HOOKER 





| 
| 
I 
| 
| 
or Chemical Week Buyers’ Guide. 
| 
| 
| 
I 
l 
l 


PLAST! 





| For more information, check here and mail with your name, title and 
| company address. 

| (_] Caustic potash data sheets 

(_} Organophosphites data file 

| For the complete line of Hooker chemicals, see Chemical Materials Catalog 

411-1 Forty-seventh Street, Niagara Falls, New York 

| Sales Offices: Buffalo Chicago Detroit Los Angeles New York CHEMICALS 4 
| Niagara Falls Philadelphia Tacoma Worcester, Mass. 

| In Canada: Hooker Chemicals Limited, North Vancouver, B.C 
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HONORING 


CHEMICAL ENGINEERING 


ACHIEVEMENTS 


ON THREE OCCASIONS since its inception in 1933, the Award for Chemical 
Engineering Achievement has gone to groups of companies rather than to 
single company units. In 1943, 67 chemical, petroleum, rubber and engineer- 
ing companies were recognized for their chemical engineering achievements 
in the establishment of our synthetic rubber industry. Three years later, the 
Award Committee honored 112 industrial and university units whose chemi- 
cal engineers had contributed significantly to success of the Manhattan 
77 


(atomic bomb) project. Again in 1957, organizations shared the honors 
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for developments in the extractive metallurgy of 
atomic age metals. 

On all other 
has faced the increasingly difficult task of singling 


occasions, the Award Committee 
out for public recognition only one chemical en- 
gineering achievement from among many well- 
qualified nominations. This year the committee of 
99 chemical engineering educators decided that 
today’s rapid pace of technological advances war- 
ranted a procedural revision that would honor four 
other 
award. 
Accordingly, 
by the full committee from a slate of 15 nominees: 
e Ashland Oil & Refining Co., 
naphthalene from petroleum. 


companies along with the winner of the 
these five finalists were selected 
for production of 
e Continental Oil Co., for synthesis of straight- 
chain primary alcohols. 

e Linde Co. (division of Union Carbide Corp.), 
for development of synthetic zeolite selective ad- 
sorbents. 

Chemi 


e Monsanto sal Co., 


to process control. 


for application of 
computers 

e Texaco Inc. and Thompson Ramo Wooldridge 
(jointly), 
of an industrial process. 


for first on-line digital computer control 


Upon careful consideration of further documen- 
tary evidence, a nine-man Board of Judges selected 
by the committee picked Linde as winner of the 
1961 Kirkpatrick Award for Chemical Engineer- 


ing Achievement. 
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On behalf of both the Committee of Award and 
the sponsors of the award, I extend sincerest con- 
gratulations to the able chemical engineers of 
Linde, Ashland, Continental, Texaco 
and Thompson Ramo Wooldridge whose achieve- 


Monsanto, 


ments are hereby honored. 


Heh Lean 


CECIL F. 


CHILTON, Editor-in-Chief 


Secretary, Committee of Award 


PS. 


Upon the retirement of Sidney D. 


Kirkpatrick two years ago from 


the position of Editorial Director of CHEMICAL ENGINEERING, the award 


was 


rechristened 


the Kirkpatrick Award for Chemical Engineering 


Achievement. We have persuaded Sid to take time off from an amazingly 
active “retirement” schedule so that he could prepare the Linde story which 


follows. 


This called for a visit by Sid to Linde’s plant and laboratories at 


Tonawanda, N. Y., which occasion was appropriately dubbed by the Linde 


staitas ** 





Happy Kirkpatrick’s Day.” 
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MAX S. PETERS, Chairman, University of Illinois 
N. R. AMUNDSON, University of Minnesota 
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A. S. FOUST, Lehigh University 


E. R. GILLILAND, Massachusetts Institute of Technology 


D. L. KATZ, University of Michigan 
J. H. KOFFOLT, Ohio State University 
J. J. McKETTA, University of Texas 


C. C. MONRAD, Carnegie Institute of Technology 
C. R. WILKE, University of California 





C, COVE Wi : AV 
W. W. AKERS, Rice University J. D. LINDSAY, Agricultural and Mechanical College of Texas 
N. R. AMUNDSON, University of Minnesota E. E. LINDSEY, ‘University of Massachusetts 
F. A. ANDERSON, University of Mississippi C.E. LITTLEJOHN, Clemson Agricultural College 
G. T. AUSTIN, Washington State University J. A. LUKER, Syracuse University 
R. V. BAILEY, Tulane University R.N. MADDOX, Oklahoma State University 
B. L. BAKER, University of South Carolina J. 0. MALONEY, University of Kansas 
C. P. BAKER, Northeastern University C. L. MANTELL, Newark College of Engineering 
1 ee BANCHERO, University of Notre Dame D. M. MASON, Stanford University 
C. A. BASORE, Auburn University R. A. McALLISTER, Lamar State College of Technology 
W. H. BEISLER, University of Florida J. J, McKETTA, University of Texas 
LLOYD BERG, Montana State College Esk McMILLEN, Lafayette College 
G. H. BEYER, University of Missouri S. A. MILLER, University of Rochester 
R. H. BLISS, Yale University M. C. MOLSTAD, University of Pennsylvania 
D. T. BONNEY, University of Maryland C. C. MONRAD, Carnegie Institute of Technology 
F. W. BULL, Virginia Polytechnic Institute R. W. MOULTON, University of Washington 
A. P. BUTHOD, The University of Tulsa D. F. OTHMER, Polytechnic Institute of Brooklyn 
W. W. CHEW, Louisiana Polytechnic Institute C. W. OXFORD, University of Arkansas 
GB; CHRISTIANSEN, University of Utah R. E. PECK, Illinois Institute of Technology 
JESSE COATES, Louisiana State University M. S. PETERS, University of Illinois 
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Purpose: The Kirkpatrick Award for Chemical Engineering Achievement recognizes 
an outstanding technological accomplishment achieved through the group effort of 
chemical engineers. It is awarded to a company, to a department within a company, 
or to a group of companies, rather than to any individual. Criteria for judging the 
achievement are the difficulty of chemical engineering problems encountered and 
solved, novelty of the technology and evidence of commercial success. 

















UPGRADING NATURE 


How Linde’s Molecular Sieves Have Improved 
One of Chemical Engineering’s Most Basic Unit Operations... 
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SIDNEY D. KIRKPATRICK 


OF ALL THE PHYSICAL AND CHEMICAL PROCESSES of 
nature, adsorption ranks at or near the very top. Some 
say it played the most important role in the very forma- 
tion of the universe. Certainly, life on this earth would 
have been impossible without the adsorptive properties 
of our soils. Many if not most life processes depend on 
the adsorption phenomena we associate with colloidal 
matter. Adsorption also holds the key to many industrial 
operations. Yet despite all that has been said and written 
about adsorption, it has been one of the least understood 
of all the unit operations of chemical engineering. 

In this respect the award-winning achievement of 
Linde’s chemical engineers has even broader signifi- 
‘ance than its important contributions to the technology 
and efficiency of many modern industries. By develop- 
ing new compositions of matter with adsorptive prop- 
erties, tailor-made for greater effectiveness in a wide 
range of applications, they have upgraded one of 
nature’s most basic processes. Molecular sieves have 
opened the way for entirely new or greatly improved 
methods for the purification, separation and processing 
of important industrial gases, liquids and solids. 

Molecular sieves are defined as crystalline metal 
alumino-silicates belonging to the zeolite class of 
minerals. Synthetic forms of these naturally occurring 
minerals, as well as many having no known counter- 
parts in nature, have been prepared by hydrothermal 
synthesis. Their outstanding characteristic is their 
ability to give up water of hydration with little or no 
change in physical structure. Thus, the dehydrated 
crystals are honeycombed with regularly spaced cavi- 
ties, interlaced by channels of predetermined molecular 
dimensions, all of which offer tremendous surface area 
for the adsorption of foreign molecules. Those molecules 
that are too large to enter these channels cannot be ad- 
sorbed while smaller molecules can enter and be ad- 
sorbed on the intercrystalline pore surface. It is this 
molecular sieving action and inherently high adsorption 
characteristics that have made these new adsorbents of 
such rapidly increasing importance to the chemical 
process industries. 

The steps leading to the successful development and 
commercialization of molecular sieves have been recog- 
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nized by the Committee of Award as the most outstand- 
ing chemical engineering achievement culminating 
during 1959-60. But it had its beginning about a decade 
ago when the Linde Company, a division of Union Car- 
bide Corporation, became interested in the use of selec- 
tive adsorbents for the separation and purification of 
industrial gases, that for nearly fifty years had been 
the basis of its business. 

The possibility that adsorption could be used as an 
alternative for distillation seemed to hold tremendous 
potential. But in 1949 natural crystalline zeolites were | 
only scientific curiosities and all available adsorbents | 
soon proved inadequate for this purpose. So Linde set 
up a special task forcee—composed at the start of one 
chemical engineer and one chemist in the research lab- 
oratory—and encouraged this team to synthesize a 
number of new compositions of matter having optimum 
properties as molecular sieves. In all, this research pro- 
duced more than thirty different alumino-silicates and 
the more promising of these were selected for intensive 
engineering and commercial development. 
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In the almost total absence of pertinent data, it be- 
came necessary to characterize and evaluate the adsorp- 
tive properties of these materials, to learn how to pro- 
duce them economically and regenerate them for re-use, 
to solve the problem of putting them into commercially 
suitable forms without limiting their adsorptive ability, 
and finally, to design, construct and operate a pilot 
plant that would produce sufficient quantities for appli- 
‘ation testing and exploration. And, of prime im- 
portance to the whole development, the little understood 
unit operation of adsorption itself came under intensive 
scientific and engineering study. 


TF 


Adso 
wher 


Reactive 
equipm 





Two Important Years 


The years 1959 and 1960 were critical ones for Linde’s 
molecular sieves. Culminating a decade of research and 
development, the project finally became a commercial 
and technological success during these 24 months. 





In April 1959 Linde was granted two basic composi- 
tion-of-matter patents (U.S. 2,882,243 and U.S. 2,882, 
244) covering the synthesis and manufacturing meth- 
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ods for the production and testing of crystalline syn- 
thetic zeolites. The first public disclosure of the semi- 
works manufacturing process appeared in Chemical 
Engineering's Process Flowsheet for August 10, 1959 
(pages 104-7). 

By the end of 1960 a full-scale production plant had 
been designed and constructed in Tonawanda, New 
York, now officially hailed as the “Birthplace of Mole- 
cular Sieves.” Full-scale manufacturing operations in 
the expanded plant began in 1961. 

In the same two-year period, thirteen new adsorbent 
products were introduced, exactly doubling the number 
of commercial products previously available. The new 
products included several different crystal structures 
and pore sizes (3A, 4A, 5A, 10X and 13X), most of 
which could be further processed into chemical- or 
metal-loaded products. Real progress was made in fab- 
ricating molecular sieves into pellets and beads of far 
higher density and strength and into filter blocks and 
shapes designed primarily for use as desiccants by the 
refrigeration industry. 

Beginning in 1959 the pursuit and accumulation of 
fundamental and critical data on adsorption as a chemi- 
cal engineering operation began to bear fruit for Linde, 
with the development of several new industrial proc- 
esses incorporating adsorption. 

The purification of isobutylene (an excellent example 
of truly molecular sieve separation since normal butanes 
are adsorbable on Type 5A sieves and isobutylene is 
not) was reduced to commercial practice in 1960. Pro- 


These pellets of synthetic crystalline zeolites provide indus- 
try with a versatile new tool for gas and liquid processing 


Adsorption now competes with distillation for upgrading gasoline fractions as in this vacuum hydroisomerization process 
where molecular sieves are used to convert a normal pentane-hexane feed into a high octane isomer product at lower cost 
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prietary processes for separating gasoline-range hydro- 
sarbons and upgrading byproduct hydrogen streams 
were introduced and offered for license during this 
period. Other processes developed commercially during 
1959 and 1960 included the sweetening of butane and 
propane, the removal of water and carbon dioxide simul- 
taneously from feed air streams, and the drying of 
absorber oil. 

The newer chemical-loaded sieves have proved an in- 
teresting and important development. Molecular sieves 
will absorb and retain volatile and toxic chemicals or 
other reactants until the precise moment when they are 
needed—for example, as accelerators or catalysts in 
processing rubber and plastics. This new method of 
pinpointing the release of catalysts and chemicals has 
already proved a major step toward faster cures and 
improved products. 

Even newer fields are being invaded with the intro- 
duction of experimental quantities of palladium-loaded 
molecular sieves for use as an isomerization catalyst for 
light paraffins in the gasoline boiling range. This prod- 
uct is the first in what is expected to be a growing new 
line of metal-loaded molecular sieves that are proving 
generally useful as catalysts. 


In the considered opinion of Linde’s management, the 
success of the molecular sieve project, from invention 
to present-day commercial achievement, rests on the 
group effort of chemical engineers in every phase of its 
development. At the start, the technical team consisted 


of a brilliant research chemist now widely recognized as 


the inventor of molecular sieves and a _ resourceful 
chemical engineer who still supervises its manufactur- 
ing operations. During the evolution of the business, 
more than fifty Linde chemical engineers—and many 
more in customer organizations—contributed to the 
project which owes its existence to their combined 
efforts. 

Linde did not overlook the important role of the 
chemical engineer in introducing a radically new tech- 
nical product that demanded a higher price than other 
adsorbent materials. To facilitate the interchange of 
technical and business information with the processing 
industries, twelve well-trained chemical engineers were 
assigned to the marketing staff. Of these, seven were 
field engineers, supported in turn by product and 
process data from those at headquarters. The field men 
study at first hand the problems and needs of the dif- 
ferent industries and feed back that information to 
serve as the starting points for further development 
programs. 

The molecular-sieves chemical engineering staff at 
Linde today includes the graduates of 24 universities 
from all over the world. Many have their M.S. and Ph.D. 
degrees. On the average, their age is 35.6 years, their 
Linde Company experience is 7.8 years and their indus- 
try experience prior to joining Linde is 4 years. Before 
his association with the project, the average engineer 
had only textbook knowledge of adsorption. Since then, 
however, he has become competent in both theory and 
practice. And some of his colleagues have emerged as 
leading authorities on adsorption, as well as zeolite 
technology. 


This rotary kiln activates the dry molecular sieve pellets by driving out water of hydration from the intra-crystalline 


pores, thus leaving voids that serve as traps for separating foreign molecules which fit into these crystal spaces 
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What then have these men accomplished in basic re- 
search, in product and process engineering and in prod- 
uct manufacture? Of first importance from the chemi- 
cal engineering viewpoint have been the fundamental 
studies of the principles of adsorption, particularly in 
the four basic areas where data were most needed for 
design procedures: 

(1) Adsorption equilibria. Here it has been necessary 
to correlate existing data from single component sys- 
tems and, by original research aided by computer tech- 
niques, extend it to multicomponent equilibria at process 
conditions of temperature, pressure and composition. 
(2) Rates, kinetics and thermodynamics. In the design 
of adsorption equipment, adsorbent must be provided 
for both an equilibrium and an adsorption front section. 
A new design concept was developed for handling the 
rate of mass transfer in the moving adsorption front. It 
has become well known as the LUB (length of unused 
bed) concept and is the basis of the practical design and 
scale-up of adsorption columns and of entirely new 


processes. 
(3) Cycle life. During the rapid cycling processes, 
which are the heart of molecular-sieve processing, 


damage may occur to the adsorbent capacity because of 
coking or crystal fracture from extremes of tempera- 
ture and/or chemical attack. Extensive cyclical experi- 
ments were necessary to collect and correlate the data 
needed to offset such damage in design procedures and, 
wherever possible, to minimize it by altering design 
conditions. 


(4) Seale-up factors. Basic heat and mass transfer 
studies have resulted in scale-up techniques that allow 
bench and pilot scale experimental work to be repro- 
duced directly and reliably on a commercial scale. 

Product and process engineers have worked hand-in- 
hand in developing new applications. For example, the 
refrigeration industry required a desiccant that would 
combine the high adsorptive properties of the molecular 
sieves with better attrition resistance. By the use of a 
suitable additive, introduced during the manufacturing 
operations, the product engineers produced a hardened 
bead with exactly the desired physical qualities. Its 
superior properties were further enhanced by altering 
the manufacturing process to yield a product that in- 
hibited the decomposition of the most commonly used 
refrigerant. Then, because a vast majority of applica- 
tions required filtering as well as drying the refriger- 
ant, Linde developed a molded filter block or core to 
meet this dual function. Today fully 50°. of all desie- 
cants used by the refrigeration industry are molecular 
sieves. 

Reference has already been made to the important 
development of chemical-loaded molecular sieves to ad- 
sorb, retain and isolate chemicals from a reaction sys- 
tem. To date, more than 300 different chemicals have 
already been loaded on molecular sieves and the poten 
tial for these products is just beginning to develop. 
Many applications of the even newer metal-loaded cata- 
lvsts can only be hinted at now. The best known is the 
palladium-loaded isomerization catalyst designed to in- 
crease the flexibility of petroleum refinery operations. 
All this reflects a gradual but important change in 


' At left. Laboratory studies determine multi-component equilibrium data at process conditions of pressure and temper- 
ature. At right. Applications engineer adds a chemical-loaded molecular sieve to a synthetic rubber tire tread formulation 
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Product and process planning calls for teamwork of research 
chemist, application-development manager and field engineer 


Linde’s philosophy of product development: rather than 
setting out to produce a new material for which uses 
must be found, the reverse procedure is becoming more 
and more predominant. In other words, the group has 
accumulated such a backlog of experience and knowl- 
edge of properties in relation to physical structure and 
chemical composition that it can now tailor-make a 
molecular-sieve product or process to solve almost any 
adsorption problem. 


ad Applications 


rocess 


Process engineering has always been done jointly by 
the field and development engineers. One of the first 
applications to be developed (in 1959) was the propane 
sweetening process, now widely practiced in more than 
twenty natural-gas processing plants. Here molecular 
sieves are both drying and purifying approximately 
50°. of all the propane produced in the U.S. Another 
chemical engineering achievement in process develop- 
ment is in ethylene purification. Since 1957, several 
fixed-bed thermal swing units employing molecular 
sieves have been installed to reduce the carbon dioxide 
content of ethylene from several thousand parts per 
million, to a previously unachieved level of 1 to 5 ppm., 
at the same time, completely removing water from the 
product stream. 

To take advantage of the extraordinary drying quali- 
ties of molecular sieves, it is now common practice to 
add a so-called ‘“‘trimmer”’ bed on the outlet end of 
alumina dehydrators installed on thermally cracked 
olefin streams. In one particular installation, the molec- 
ular sieves pay for themselves every 13 days in terms 
of product and labor savings resulting from reduced 
downtime. For drying natural gas, molecular sieves 
are installed on streams totalling one billion std.cu.ft. 
day. A newer application is for removing water from 


absorption oil in natural gasoline plants during conver- 
sion from ambient temperature to refrigerated opera- 
tion. 


Production Problems 


All this progress in product and application engineering 
would not have been possible without commercial manu- 
facturing operations. Molecular sieves had first to be 
successfully mass-synthesized and produced economi- 
cally in useful forms and shapes. Little precedent was 
available for guidance in translating sensitive labora- 
tory procedures to semiworks and finally to large-scale 
plant operations. 

The original synthesis was based on a combination of 
weight and volume measurements of sodium aluminate, As 
sodium silicate and caustic soda. In the large-scale plant of | 
that went into operation earlier this year, this manual | jn 
procedure has been changed to a completely automatic | par 
highly accurate weight-batching system that utilizes niq 


various alumina compounds, sodium hydroxide and | a p 
sodium silicate. An extraordinary quality-control tech- "6 
nique—X-ray diffraction—is used on every batch to op- pro 
timize crystal yield of consistent size and quality. | nap 

Filtration proved extremely difficult because of the Bot! 
fine crystal size and the dilatancy of the filter cake. | ing 


These problems were eventually solved through the use Ce 
} ; 


of a hot water wash and the addition of various surface- ' Hyd 
active agents, which are removed during final process- tion 
ing. Then came several chemical engineering problems | engi 
in the agglomeration of the extremely small crystals | forn 
into masses that could be conveniently employed in | lieve 
commercial separation and adsorption equipment. After | pres 
testing 160 inorganic and 60 selected organic binders, | be u: 
it was found that the addition of a particular kaolin- unit 
type clay made it possible to extrude and pelletize the | tobe 


product into suitable forms and shapes. Lit 
The formation of molecular sieves into beads pre- — was 


sented a completely different situation. No equipment ‘ temp 
existed that would take a mixture of two solids and | gas, | 
form them into a commercially satisfactory product. | cated 
Linde chemical engineers designed and constructed } plete 
such a machine to produce the beads by tumbling and An 
accretion. a proc 

The continuing commercial success of the molecular- _, cataly 
sieve project is eloquent testimony to the resourceful- a cert 
ness of Linde’s production engineers. The new plant, also s 
with a productive capacity well over 100 tons,/mo., is netted 
now turning out a product mix incorporating 26 types, Fing 
sizes and shapes of commercial products. Manufactur- | naphtl 
ing costs have been reduced with increased production | chemi, 
rates, with the result that the selling prices for molecu- ’ These 
lar-sieve products have been reduced some 25-40% Hyd 
since their initial introduction. temper 

From this record, so sketchily presented here, it ) sieves, 
should be apparent that molecular sieves will continue | 0ut bec 
to open even broader possibilities in advancing the j in hyd 
chemical process industries. Linde’s chemical engineers 4 stock q 
are actively and aggressively pursuing these technical | Reagy 
and economic objectives. Through their upgrading of | ¢levate; 
one of nature’s most basic processes, adsorption is des- } that coy 
tined to become a better understood and more widely | étmosp) 
used chemical engineering operation. ‘xother 
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Catalytic hydrodealkylation process 
produces naphthalene and benzene 


Ashland Oil & Refining Co.’s process for the production 
of petronaphthalene (and petrobenzene) shares honors 
in the 1961 Kirkpatrick Award because it required 
particular application of chemical engineering tech- 
niques for developing a commercial process, to provide 
a product that was in critical short supply. 

Called Hydeal (short for Hydrodealkylation), the 
process consists of the catalytic dealkylation of alkyl 
naphthalenes and benzenes in the presence of hydrogen. 
Both naphthalene and benzene can be produced, depend- 
ing on the ratio of their alkyl precursors in the feed. 

Consuming the Surplus—The rapid development of 
Hydeal stemmed from the surplus of 300-400 F. frac- 
tion of crude oil that arose as high-compression auto 
engines required higher octane fuel with lower deposit- 
forming tendencies. Ashland’s chemical engineers be- 
lieved that dealkylation of the +300 F. stocks would 
presumably produce lower-boiling aromatics that could 
be used in gasoline blending, or be extracted in a Udex 
unit to recover benzene, toluene and xylenes. Conversion 


' tobenzene was the initial goal. 


Literature references indicated that the conversion 
was technically feasible at 1,200 F., but that higher 
‘temperatures caused product to degrade into coke and 
yas. On the other hand, equilibrium calculations indi- 
cated that 1,300 F. or higher was needed for nearly com- 
plete conversion of alkyl benzenes to benzene. 

An accelerated research program, launched to develop 
aprocess that would operate at high temperature witha 
catalyst that was highly selective, not only revealed that 
a certain chrome-oxide catalyst would do the job, but 
also showed that dealkylation of +400 F. feedstocks 
netted naphthalene. 

Final Solutions—When the decision to concentrate on 
naphthalene production was made in 1959, several major 
chemical engineering problems remained to be solved. 

‘These included : 

Hydrogen purification—studies were made on low- 

temperature fractionation, thermal cracking, molecular 
) sieves, oil absorption and expansion. Oil absorption won 
| out because of its flexibility in handling wide variations 
} 0 hydrogen composition resulting from varying feed- 
» Stock quality. 

Reactor design—the reaction had to be controlled at 
elevated temperatures, and materials had to be found 
) that could withstand reaction conditions in a hydrogen 
tmosphere. The heater was designed to utilize the 
‘xothermic heat of reaction to reach the final desired 











reaction temperature—thus eliminating the need of sup- 
plying heat in the heater followed by an elaborate sys- 
tem of recycle and quench. 

Reactor effluent separation—vapor-liquid separation 
at 100 F. was necessary to minimize product carryover 
into the hydrogen purification system. To prevent 
naphthalene from freezing at that temperature when it 
Was the chief product, benzene was recycled to the 
separator under automatic control, sufficient to main- 
tain the effluent as fluid. 

Other problems—research work was also necessary to 
select a final catalyst and upgrade the naphthalene 
product to meet color specifications. 

The unique feature of the process is that it can pro- 
duce benzene and naphthalene concurrently and in any 
ratio by varying the ratio of alkyl precursors in the 
feedstock. It can also convert xylenols to phenol. 


First Hydeal plant, located at Catlettsburg, Ky., can turn 
out 100 million lb./yr of petroleum naphthalene. 




































Via a unique ethylene polymerization process, 
Continental will soon be producing the 


world’s first synthetic straight-chain alcohols. 


Climaxing an intensive seven-year development pro- 
gram, Continental Oil Co. will soon be producing the 
first synthetic straight-chain primary alcohols (under 
the trade name Alfols) in a $10-million, 100-million- 
lb./yr. plant at Lake Charles, La. 

For this accomplishment, which started back in 1954 
when the company signed a licensing agreement with 
Germany’s famed polymer chemist, Karl Ziegler, Con- 
tinental has been voted one of the finalists in the 
Kirkpatrick chemical engineering achievement award 
competition. 

Although the basic chemistry for making alcohols by 
ethylene polymerization was discovered by Ziegler, it 
remained for Continental to define all the process para- 
meters needed for design of a commercial plant. This 
was more difficult than an ordinary scale-up problem 
because previously many of the materials had never 
been handled on a large scale and much basic physical 
and thermodynamic data had to be developed before 
design could commence. 

The only other plant that will produce these alcohols 
is now being built in Germany through a partnership 
of Continental and Deutsche Erdol-Aktiengesellschaft. 

For many years, normal alcohols have been produced 
from animal and vegetable oils. As a consequence, they 
have been subject to wide price fluctuations, which has 
in turn inhibited new applications. Now that Con- 
tinental will be stabilizing the price and supply situation 
with its petroleum-derived material, it sees three espe- 
cially promising markets for Alfols: 

(1) Plasticizers—Esters of lower molecular weight 
normal alcohols are claimed to produce superior proper- 
ties in vinyl plastics. 

(2) Detergents—Sulfated 
straight-chain alcohols can 
be biologically degraded, 
unlike conventional syn- 
thetic detergents that pass 


The process that Continental designed starts with a 
two-step reaction of aluminum powder, hydrogen and 
ethylene to form aluminum triethyl, which is in turn 
polymerized with more ethylene to form an aluminum 
alkyl. Air-oxidation of the alkyl gives an aluminum 
alkoxide that is then hydrolyzed with sulfuric acid to 
form a crude alcohol mixture. Dehydration and fraction- 
ation provide final separation of the alcohols. 

Reaction kinetics were the key to commercializing 
the Alfol process. In aluminum triethyl production, for 
example, the first step is to make aluminum diethyl] 
hydride. One of the competing reactions is hydrogeno- 
lysis of the triethyl to aluminum diethyl! hydride and 
ethane. Increasing the temperature or pressure favors 
not only the desired reaction but also the competing 
one. A series of statistically designed experiments 
yielded the kinetic data necessary for design of an 
optimum reactor system. 

In similar fashion, kinetics had to be determined for 
the heretofore unexplored reactions of ethylene and 
diethyl hydride to form aluminum triethyl, the ethylene 
polymerization, and the alkyl oxidation step. 

Among the other problems that had to be solved: 

¢ Development of safety procedures for handling 
such hazardous materials as aluminum powder and 
aluminum triethyl on a large scale. 

¢ Design of a flexible distillation section that would 
provide different product mixes to allow for varying 
market demands. 

e Elimination of corrosion in the acid hydrolysis 
section to avoid iron contamination of the alcohols. 

¢ Use of a scale-up factor of 100:1 in going from 
the semiworks unit to the commercial plant. 
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System engineers apply computers 
to chemical process control 


In applying computer control to a multiple-unit plant, 
the major criterion of success of the computer installa- 
tion is an economic one. To achieve this aim, Monsanto 
Chemical Co. selected its ammonia plant at Luling, La. 
because it possessed the following required attributes: 

e Large enough so that a reasonable improvement 
in performance would generate enough income to pay 
an adequate return on the computer investment. 

e¢ Well-instrumented so that large expenditures for 
measuring and controlling devices would not be needed. 

¢ No proprietary processes were involved. 

Chemical engineers from Monsanto and Thompson 
Ramo Wooldridge undertook the task of determining 
in detail how and why computer control should be used. 
The questions to be answered by the feasibility study 
were: (1) Are improvements in the process possible 
and, if so, what is the nature of the improvements ?; (2) 
How can a computer control system contribute to im- 
proved profitability ? 

From the beginning, it was clear that the major bene- 
fit from a computer system would be its ability to oper- 
ate the plant so as to make more ammonia. There was 
little or no possibility of quality improvement and yields 
on raw materials were already high. 

The engineering problem was to derive explicit re- 
lationships between the production rate of ammonia 
and the process variables and parameters. Criteria for 
optimum operating conditions would then have to be 
specified and it would have to be shown that a computer 
could manipulate the variables in such a way as to main- 
tain optimum conditions. 

The result of this collaboration is the successful com- 
puter control installation at Monsanto’s ammonia plant. 
It is an example of what may be considered the first 
stage in the development of computer process control. 
In this stage, operation is by means of a computer 
superimposed onto a conventional control system. The 
nature of this first stage was dictated by the kind of 
computers available. 

The systems engineering studies of the plants and 
their operation that were required to justify the appli- 
cation of these computers and to establish the mathe- 
matical relationships comprising the plant models re- 
quired chemical engineering of the highest caliber. No 
previous studies of the plants had developed such exact 
knowledge of the operational idiosyncrasies, processing 
bottlenecks and potential trouble points. Even in those 
cases where a computer could not be justified, Monsan- 
to's studies usually resulted in the discovery of sig- 
nificant improvements to the plant and its operation. 

Noteworthy as the first installations may be, they are 
only preludes to the second stage in computer control. 
This is the computer control of complexes of inter- 
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Computer at Monsanto plant adjusts plant throughput at 
eight-minute intervals to obtain maximum production. 




























related processes by coordinated, centrally directed 
systems. Such a development might be carried out 
through the use of one or more large and very capable 
digital computers. The result of such applications will 
be a significant improvement in plant scheduling, in 
plant inventory control and in the reduction of control 
upsets that might be propagated through the plant. 
This will be accomplished by designating one of the 
group of computers as the master computer and assign- 
ing it the duty of coordinating all the others. 

As is evident from this description, establishment of 
the control and operation mathematical model is con- 
siderably more difficult than simply adding together 
the models of the constituent parts because of the need 
for developing the over-all coordinating and optimizing 
functions for the master computer. Such work requires 
knowledge of the principles of linear programming and 
other analytical methods of operations research. 

The third stage of computer control is the direct con- 
trol of the process by the computer without the use of 
conventional control instruments. This stage is made 
practicable by the reliability that well designed solid- 
state computers have demonstrated in their initial ap- 
plications. On-line capabilities of 99.5° are almost 
universal and operation to 99.9+% is common. Such 
reliability demonstrated at Luling has encouraged Mon- 
santo to undertake serious study and consideration of 
direct control. 















































Only five years ago, the first real probing of computer- 
controlled processing began. Today, several process- 
industry firms have solid operating experience with 
this young technology. But one of them—Texaco Inc.— 
pioneered the exciting field at a commercial stage, 
joined in the effort by a computer systems firm, 
Thompson Ramo Wooldridge, Inc. 

The astonishingly short time that has elapsed be- 
tween hypothesis and commercial experience in this 
technology tells much about the accomplishment. It be- 
speaks a mixture of glamour, faith, hard work, and— 
most of all—engineering achievement. And that en- 
gineering achievement, by and large, was chemical en- 
gineering achievement. 

In 1956, Texaco and Thompson Ramo Wooldridge 
(then Ramo Wooldridge) together began a feasibility 
study in an area of the oil company’s giant Port Arthur, 
Texas, refinery. Chosen for the project was a UOP- 
process catalytic polymerization unit. Due for modern- 
ization, the 2,000 bbl./day cat poly plant processed less 
than 1% of the big refinery’s throughput. 

But, the engineers felt, the unit would be a good one 
to study for computer control possibilities for several 
reasons: 

e¢ It was sufficiently complex to benefit from closer 


Control computer (foreground) silently optimizes Texaco 
plant as operator checks instrument records on panel. 


chievement 





A combination of chemical engineering 
and control know-how upgrades a plant 


supervisory control by application of the computer. 
¢ It was, on the other hand, relatively simple com- 
pared to other refinery processes. 

e The unit was old enough to provide long operating 
experience, both in historical records and personnel 
know-how. 

Three man-years of effort, culminated by a 318-page 
report, went into the feasibility study. Most of this 
analysis effort went into derivation of the physical re- 
lationships that existed, and the expression of these 
relationships in mathematical form. 

Texaco’s catalytic polymerization unit converts a low- 
grade olefin stream from thermal and catalytic cracking 
units into higher grade polymers for gasoline. The up- 
grading adds considerable dollar value to the stream, 
which otherwise would be lost. 

Treated in scrubbers to remove hydrogen sulfide 
and carbon dioxide, the feed gases are compressed and 
heated before passing to the reactors. A proper amount 
of water is added to activate the solid phosphoric acid 
catalyst. Reaction takes place in quench-cooled fixed- 
bed reactors, and the product stream passes to a distilla- 
tion column where the upgraded polymer stream is 
taken off the bottom. 

Purpose of tight control of the process is to increase 
the yield of polymer. But this control must be main- 
tained despite varying feed rates, changing feed com- 
position, deterioration of catalyst and equipment fail- 
ures. 

Texaco credits the analysis with being the hardest 
part of the project. And chemical engineering theory 
formed the framework for the analysis. To set up con- 
trol of the process so that the computer could optimize 
these variables, engineers related the process variables 
to product conversion. They also derived a profit-rate 
equation to balance increased values with operating 
costs. Finally they determined constraints to keep oper- 
ation under computer optimization within safe and pos- 
sible conditions. 

After programming the mathematical analysis for 
the computer, the Texaco-TRW team proved by off-line 
statistical tests that operations would be improved by 
computer control. Real proof, however, came after the 
final go-ahead from Texaco management. On-line opera- 
tion has boosted average conversion rate from about 
80% to 91%, more than enough after 23 years of 
success to pay off the entire project. 
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ulfide | Standards are all around us. All of our weights and measures are based 
1d and | on them, and so are a remarkable number of other things we use. The 
mount bolts and nuts that hold our cars and our chemical plants together, fit 
cacid | into each other because they are standardized, 

fixed- A 2-in. pipe from one manufacturer can be coupled to a 2-in. pipe 
istilla- from any other because the pipes are both made to the same standard 
am is | for threads and O.D. 

Well, that’s all very fine, but what happens when a centrifugal pump 
crease breaks down in your plant, and you don’t have an exact replacement. 
main- You pull out another manufacturer's pump—it has the same specs for flow 
1 com- and head, so it should do the job—but you find that to instali it, all you 
t fail | have to do is break out the old concrete foundation and lay a new one, 

{ and then rearrange all the piping. With luck, the plant won’t be down 
ardest more than three or four days. 
theory | Then you wonder why the pump manufacturers don’t have standard 
p con- base plates and bolt spacings. 
timize Well, cheer up, the industry has been working on the problem for some 
riables | siv years now, and it may be nearing an answer. We'll examine this 
“t-rate point in some detail on the next page. 
rating A CE REPORT 
> oper- | ROY V. HUGHSON Chemical industry standards can be broken down, generally, into 
ad pos- Assistant Editor two groups—external and internal. 
External standards may be national in scope, such as those published 
51S for } by the American Standards Assn. (ASA*); industrywide, like those of 
ff-line | the American Petroleum Institute; or, sometimes, set up by a single com- 
ved by pany from which you buy equipment. 
er the Internal standards are those made by a company for its own use. 
— | oso lama 4 see eee In this report, we are going to look first at external standards, then 
about } ihe founder:memders of Imperial internal, Following that, we'll consider the place of standards in several 
ars of up SMniiee” Maree aie ciri's, foreign countries that have large chemical industries. 


Control the heights of loading 


docks and ildi : 
building entrances. * A list of the abbreviations used will be found at the end ofthis article. 
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STANDARDS / A CE REPORT 
EXTERNAL STANDARDS 
Centrifugal Pumps 


As suggested at the beginning of this report, engi- 
neers often wish that the centrifugal pumps used in 
their plants were standardized—at least, standard 
enough so that several pumps of different sizes, or 
from different manufacturers, would fit on the same 
foundations, and could be coupled to the same piping 
without extensive alterations. 

But, others go further than this. They want a single 
series of perhaps a dozen pumps that could handle 
flows up to say 1,000 gpm., temperatures to perhaps 
500 F., and pressure up to at least 150 psi. Estimates 
vary, but it is generally conceded that this series would 
cover 80 to 90% of the centrifugal pumps used in the 
average chemical plant. 


The Case for Nonstandard Pumps 


There are some who are adamantly opposed to hav- 
ing a line of standard pumps. Before we go any 
further, let’s take a look at their objections. 

1. Since there generally will be no standard pump 
that will exactly fit the conditions of flow, pressure and 
temperature encountered in an actual chemical process, 
the only choice is to take the next larger size. Thus, 
most of the pumps in a plant will be overdesigned 
for their particular applications—overdesigned for 
flow, pressure and temperature! The critics point out 
that any overdesigned pump must necessarily cost 
more money. 

2. An industry ste ard tends to “freeze” a particu- 
lar design, and this can inhibit progress by the pump 
designers. For example, if a new material of construc- 
tion comes along that will permit shortening several 
of the pump’s dimensions, it will take a long time to 
get such a change into the standards. 

This is contrasted with a manufacturer’s own line 
of “standard” pumps—and many companies have such 
lines—where a change can be easily included, since 
there is no need to get a consensus from a dozen or 
more manufacturers and organizations. 

Have you ever noticed the size of the electrical boxes 
that enclose switches and outlets in your home? Twen- 
ty-five years ago, the ceramic-body switches and out- 
lets barely fitted into the box, which couldn’t possibly 
be smaller. 

A present-day switch, on the other hand, is molded 
of plastic, and is so small that it has to be mounted in 
the middle of a long strap, so that it can be attached 
to the mounting holes in the outlet box. And yet, the 
old standard-size box remains, and is being installed 
in new construction. It isn’t easy to change standards. 

3. From a manufacturer’s point of view, a new 
standard line may mean scrapping one or more old 
lines, and putting a considerable investment into mak- 
ing new patterns and in developing new know-how. 
Besides, claim the manufacturers, you can’t really 
“scrap” an old line—not if you want to keep your cus- 
tomers. One manufacturer interviewed by CHEMICAL 
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The prime mover in the field of standards is the Ameri- assi 


can Standards Assn. (ASA). And yet, ASA does not write} . 


standards. re 
These are its principal functions: * 
¢ Providing a systematic means for developing Ameri- Boa 
can standards. writ 
e Approving standards as “American Standards,” only 
which means that ASA has determined that they are ac. and 
cepted by a consensus of the various national groups most prob 
concerned with them. stan 
¢ Promoting standards in the U.S. 
* Coordinating standardization activities. 
e Serving as a clearinghouse for information on both an 
American and foreign standards. 1 


e Representing American interests in international 

standardization work. t 

ASA itself is a federation of over a hundred trade an( 
technical societies, plus several thousand company mem}: 
bers. ; 

Standards approved by ASA include those covering per. 
formance characteristics; materials; rating methods; test- 
ing and analysis methods; size, weight, volume and rating; * 
practice, safety; health; and building construction. 

In addition, standards cover definitions, terminology, 
symbols and abbreviations. 
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How Standards Come Into Being 


Two general principles govern ASA’s activities: 

1. Everyone concerned with the subject has a right toh 
heard and his views considered in the development of : 
standard. 

2. Standards are initiated and approved only if ASA is 
convinced that a consensus exists among all groups that 
are concerned. 

The object is not unanimity. If unanimous agreemett| 
were required, probably no standards would exist. But| 
votes of organizations are not merely counted, they ar 
weighed. If the most important organization in a field is 
opposed to a standard, it is very unlikely that it will be 
adopted, even though many smaller groups support it. 

On the other hand, the dissents of a number of groups, *S 22 
only vaguely concerned with a standard will probably not | the dr 
outweigh the affirmative votes of a smaller group of those; * 
who are directly concerned, \ ne b 

Besides its function of approving standards, the ASA{ stand: 
has certain functions of a judicial nature, which it is tive v 
peculiarly equipped to assume, owing to its function of| Cither 
impartial arbiter. First, when a standard is proposed, ‘ ret 
ASA must decide if it has sufficiently broad national sup- lishme 
port to justify initiation. Then, the association must ap If t] 
prove the scope of the project. and th 

After a standard is approved and issued, ASA reviews, *PPTO' 


“The chemical industry now gives its technical support to | 
a number of projects under way in which chemical inter. | 
ests are substantially concerned. The extent and scope of, 
standardization for the chemical industry can only be 
whatever the industry wants. ASA provides tried and 
tested procedures that have been used voluntarily and sut 
cessfully by many industries. These procedures are de. 


signed to ensure a national consensus in support of every 
standard approved by ASA as American Standard.” 
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revised or withdrawn. 


not write specific field. 


it periodically to determine whether it should be continued, 


In its judicial functions, the ASA Standards Council is 
e Ameri-] assisted by 14 standards boards, each responsible for 


a 


Perhaps it would be more proper to say that there are 
13 standards boards, and the Chemical Industry Advisory 


g Ameri-} Board (CIAB). While the other boards have standards- 


writing committees affiliated with them, the CIAB acts 


undards,” only in an advisory capacity. This board is both unique 
y are ac-} and anomalous in the ASA organization; its existence is 
UPS MOStf probably indicative of the lack of backing for national 


standards found in the chemical industry. 
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The first step in the making of a standard is a proposal 
to ASA by a trade or professional organization, or a group 
of companies, that a national standard is needed in a par- 
ticular field. ASA then sets up a general conference and 
invites all the organizations and groups that it believes 
will be interested. Government departments are included. 

The general conference decides whether the new project 
should be started, what its scope should be, and who should 
be its sponsor. The sponsor, usually a trade or technical 


— organization, assumes administrative leadership. 

“| Simple standards may be agreed upon by the general 
conference. Or, it may recommend that an existing stand- 
ard be adopted as an American Standard. (Many of the 
standards of the American Society for Testing and Mate- 

ia rials—ASTM—become American Standards in this way.) 
ight tob The last, and most common, method of producing a 
nt oft standard is the sectional committee method. Here, a group 
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of interested parties meets to thrash out a standard. The 
committee convenes at intervals, and carries on corre- 
spondence among its members between meetings. Eventu- 
ally, it comes up with a draft (proposed) standard. Often, 
the draft is published by technical and trade publications. 


greement |" *°o . ; 
cist. But] Ctiticisms and comments received by the committee are 
they are considered, and changes may be made in the draft. 
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The committee then votes, by letter ballot, on the final 
draft. If consensus seems to have been reached, the spon- 
soring organization submits the draft to ASA for approval 
as an American Standard. (If consensus is not reached, 
bably net the draft goes back to the committee for further work.) 
ASA refers the draft to the appropriate standards board. 


The board reviews the record of the development of the 
the Aga/ Standard, the ballots (including the reasons for any nega- 
ich it is tive votes) and any other information it may have, and 
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either recommends the draft to the ASA Board of Review, 
or returns it to the sponsor, indicating objections to estab- 


If the board of review is satisfied that a consensus exists, 


and that other ASA requirements are met, the standard is 


\ reviews 2PProved as an American Standard, and published. 
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ENGINEERING claimed that he had just received an 
order for spare parts for a pump sold in 1926, 

1, Some pump makers are worried about govern- 
ment action if a number of manufacturers start sell- 
ing essentially the same pump at approximately the 
same price. 

One industry spokesman feels that the electric motor 
people may be accused of collusion because of the 
NEMA (National Electrical Manufacturers Assn.) 
standard. Many companies have been selling the same 
motor at exactly the same price. He asks, “Isn’t there 
a possibility that the pump makers will be accused of 
the same thing if they adopt a standard pump? Why 
look for trouble?” 


The Case for Pump Standards 


Now, we'll look at the other side of the coin. First, 
we'll try to answer the critics, and then present a 
few more arguments in favor of standards. 

1. It’s true that a pump designed for a specific job 
may cost less than a standard pump that is somewhat 


_oversize. But, standard pumps make for savings in 


other areas. 

Let’s consider a plant that uses three standard 
pumps of a particular size. Each pump is overdesigned 
for its duty, and the three could have been replaced 
with three different pumps, each cheaper than the 
standard. 

To guard against shutdowns, one standard pump 
can be stocked as a reserve. Three nonstandard pumps 
would be required for the same purpose. Even if 
the company doesn’t keep a spare pump on hand, it 
obviously needs a stock of spare parts. Spare parts 
for three identical standard pumps plainly cost less 
than the multitude needed for three different pumps. 

Also, if a process is changed, standard pumps are 
easier to fit into a new process than would the more 
specialized nonstandard pumps. 

2. Standards do tend to freeze designs. Still, if the 
standard pump can be markedly improved, some bright 
manufacturer will come out with a new line of non- 
standard pumps that will start taking away the busi- 
ness of other manufacturers. This is a great incentive 
for the others to do something to change the standard. 

Also, manufacturers can make improvements in the 
internal workings of their pumps, and still meet the 
standard. No standard will attempt to specify every- 
thing. 

3. There isn’t really any adequate answer to the 
problem of increased costs to a pump manufacturer 
if he must add a new line of pumps. All one can say 
is that this is the price of progress. But this is ad- 
mittedly small consolation to the manufacturer who 
must pay for it. 

4. The problem of government interference is a 
real one. The answer is a pump standard that leaves 
room for individual differences, and at the same time 
preserves the major advantages of a standard pump. 

5. To help resolve problems of differing pumps, 
and to cut down inventories of spare parts, many 
plants standardize on the pumps of one or two sup- 
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pliers. This helps, but it means that the plant is 
dependent on one manufacturer for pumps and parts. 
If the manufacturer has a strike, or is closed merely 
for a summer vacation, the plant may be in trouble. 
Standard pumps make the plant less dependent on any 
one manufacturer. 

6. As suggested earlier, to replace one pump with 
another of a different line may mean knocking out 
foundations, and repiping inlets and outlets. 

Even the most elementary of pump standards would 
have standard base plates and inlet and outlet connec- 
tions, which would relegate these problems to the 
past. 

7. Before the design for a new process can be com- 
pleted, certified drawings must be obtained from the 
manufacturer, so that foundations can be designed, and 
piping drawings completed. Frequently, it’s almost 
impossible to get such drawings until a firm order 
has been placed for the pump, and even then there’s 
often a delay. 

With a standard pump, there would be no such 
problem. In fact, one standard drawing could prob- 
ably be made to cover the whole line of standard 
pumps. 

8. Standard pumps would undoubtedly reduce main- 
tenance costs. A subcommittee of the CIAB has 
estimated that replacement and maintenance costs in 
the chemical industry averages about 50% of the 
initial investment every year. This is due to: 

e Lack of interchangeability. 

e Difficulties in maintenance. 

¢ High inventories required. 

e Engineering problems added by variations in 
basic dimensions and features. 

9. An industry standard pump will do away with 
internal standards for pumps found in such companies 
as Du Pont, Monsanto and Union Carbide. These 
specifications differ from user to user, often only to 
a slight degree, and can seem quite unreasonable from 
a pump maker’s standpoint. It is likely that these 
companies would adopt an industry standard, if one 
is promulgated, and thus eliminate at least one head- 
ache of the manufacturer. 


The Case of the Elusive Pump Standard 


Back in September of 1955, a committee was set up 
under the ASA to develop standards for centrifugal 
pumps for the chemical industry. 

Now, after six years, there is almost no agreement 
on a standard, but there is considerable hope that 
one will be agreed upon “sometime next year.” 

True, for the last four years, industry spokesmen 
were predicting a pump standard “sometime next 
year.”’ Somehow it brings back memories of the old 
Brooklyn Dodgers and their fans’ perennial cry of 
“Wait’ll next year!” 

Still, the Dodgers did eventually win a pennant, and 
perhaps the chemical industry will eventually have a 
pump standard. 

Let’s go back to the beginning. As we said, in 1955 
an ASA sectional committee was set up for the pur- 
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pose of developing a pump standard. The committee, 
known by the number B-73, was sponsored by the MCA 
and the Hydraulic Institute. 


Scope of the Pump-Standard Project 


The scope of the project approved by ASA was: 

“The development of standards for horizontal, end- 
suction, single-stage centrifugal pumps, including base 
plates, suitable for use in the chemical industry, hav- 
ing an approximate capacity range of 5 to 1,000 gpm., 
for temperatures up to 500 F., with discharge heads 
not exceeding that allowed by American Standard 
150-lb. (steel) flange, and may include any suitable 
material of construction. Consideration may include 
such items as dimensional interchangeabilty; features 
that are desirable to minimize maintenance, operating 
and replacement costs; uniform letting for like dimen- 
sons; uniform nomenclature and definitions.” 

Toward the end of 1960, the committee had agreed 
on a tentative standard. It included a series of 12 
pumps, covering a range of capacities from 5 to 1,000 
gpm., and heads from 70 to 250 ft. Only 5 frame 
sizes were required for the 12 pumps. On each frame, 
the base-to-centerline height was designed to match 
the NEMA standards for the size motor required to 
drive the pump. 

Shaft sizes and stuffing-box dimensions were de- 
signed so that only three sizes of packing would be 
required for the entire pump series. The design also 
permits the interchange of mechanical seals for stuf- 
fing boxes without requiring modification of the pump. 

The proposed standard included two styles. One 
was a frame-mounted pump with a tangential dis- 
charge, and the other was a bottom-casing-mounted 
pump with a centerline discharge. The two styles 
would be uniform, except for the location of discharge 
nozzles and feet. 

Following ASA procedure, a decision was made by 
the committee to send out a letter ballot to all mem- 
bers of the sectional committee, requesting approval 
of the proposed standard. 

The result of the ballot has not yet been officially 
announced, but industry spokesmen concede that the 
proposed standard doesn’t have any chance at all of 
being accepted. 

The big bone of contention is the inclusion in the 
draft standard of two styles of pumps. Many of the 
pump manufacturers are only lukewarm about a stand- 
ard pump anyway, and they are deadset against two 
lines of standard pumps, which is what the proposed 
standard actually spells out. The pump makers know 
that setting up to manufacture a line of new pumps 


is going to be expensive, but they are willing to g0 


along with it. 

On the other hand, they are outraged (and under- 
standably so) at the idea of producing two completely 
new lines. 

The manufacturers see no need for a dual standard. 
It was set up that way, they say, because the chemical 
industry was unable to agree on what it wanted. The 
manufacturers feel that the chemical industry has 
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The shape of things to come? 


left them holding the bag, and they don’t want any 
part of it. 


What Next? 


Unofficially, CHEMICAL ENGINEERING has learned 
that members of the B-73 pump committee are already 
working on a single standard to replace the unaccept- 
able dual standard. The pump having a centerline dis- 
charge is said to be the one favored. 

In addition to dimensional standards, the new pro- 
posal may also include some quality standards, such 
as average bearing life, permissible shaft deflections, 
and the like. 


Jumping the Gun 


Since the industry standard pump is still bogged 
down in committee, a couple of pump manufacturers 
have decided to fill process industry needs by produc- 
ing a “standard” pump of their own. The two manu- 
facturers, Goulds Pumps, Inc., of Seneca Falls, N. Y., 
and Dean Brothers Pumps Inc., Indianapolis, have 
both come out with a line that includes many of the 
advantages of a true standard pump. The lines of both 
companies are interchangeable, one for the other, al- 
though the internal parts of the pumps cannot be inter- 
changed. 

The new line of Goulds pumps has already been 
reported in CHEMICAL ENGINEERING (July 24, 1961, 
p. 88). However, let’s re-examine some of the features 
of this series. 

The Goulds Model 3195 series now comprises 17 
Sizes, covering capacities up to 775 gpm., and heads 
to 425 ft. The pump drawing (above) shows the 
dimensions that are held standard in all the pumps 
of the line, 
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Industry standard pump may be similar to Goulds pumps shown above. 


All pumps are 23 in. long (dimension A). All have 
a 13-in. coupling (B), a 4-in. distance between the 
end of the suction flange and the centerline of the dis- 
charge (C), 4-in. bolts holding the pumps to the bases 
(D), a single bolt spacing on the pump base (FE), 
and a 33-in. spacer coupling length (F). 

Only 3 shafts and 5 impeller series are used for the 
17 sizes. Other parts, whenever possible, are used on 
more than one size of pump. Obviously, the spare- 
parts inventory for a plant standardized on this line 
will be minimal. 

All pumps are made with a back pull-out design, 
which enables the pump to be removed for replace- 
ment of parts without disturbing piping or electrical 
connections. (In a unionized plant, this means that 
only one craft is required—pipefitters and electricians 
aren’t needed for normal maintenance.) 


A De Facto Standard? 


Trade rumors are that at least three other manu- 
facturers have pumps similar to the Goulds on their 
drawing boards. If other manufacturers are willing 
to copy Goulds’ dimensions A through F, as above, 
the industry will actually have a de facto pump stand- 
ard, no matter what Committee B-73 does. 


Shell-and-Tube Heat Exchangers 


Another obvious place for standardization of chemi- 
cal equipment is in the realm of heat exchangers. Some 
standards already exist in this field, i.e., those of 
the Tubular Exchanger Manufacturers Assn. 
(TEMA). However, TEMA standards are for ex- 
changers used in many industries, and the chemical 
plant has problems and requirements that others don’t. 

Hence, there is a committee working in this special 
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area. It is sponsored jointly by TEMA and the MTC. 
Organized in April 1959, the committee is working on 
a project having the following scope: ‘“The develop- 
ment of standards for shell-and-tube heat exchangers, 
employing plain of low-fin tubing, suitable for pres- 
sures up to 600 psi., and including fixed tubesheet 
units, with or without expansion joints; U-tube units; 
internal floating-head units; and kettle-type reboilers. 
Primary consideration should be given to metallic 
materials of construction. However, other suitable 
materials may receive consideration.” 

Perhaps the most important problem the committee 
is tackling is that of establishing equivalent perform- 
ance criteria. Of course, it is also attempting to work 
out a set of interchangeable outline dimensions and 
a uniform system of nomenclature. 

In August 1960, at the National Heat Exchanger 
Conference in Buffalo, N. Y., Carl Segel of Esso 
Research & Engineerine spoke against standard ex- 
changers. He claimed that, based on Esso’s experience, 
standard heat exchangers are 15-20° more costly 
than custom-built units. 

Esso had made a study of the costs of 141 new 
and replacement exchangers that it had recently pur- 
chased and installed. All were custom-designed and 
built. Esso attempted to work out the savings that 
would have resulted if exchangers had been purchased 
ou the basis of standards that it had worked up. In- 
stead of savings, the study showed increased costs. 

It has since been pointed out that the exchangers 
covered in the Esso study were considerably larger 
than those being considered by the ASA _heat-ex- 
changer committee. 

On large exchangers, design costs tend to be a 
smaller percentage of purchase cost than would be 
the case for small exchangers. Consequently, the Esso 
study may not be pertinent to the exchangers that are 
being standardized by the ASA committee. 


Thin-Wall Carbon-Steel Pipe 


As every chemical engineer knows, carbon-steel pipe 
is available generally in Schedules 40, 80 and 160, for 
various pressures encountered. 

The thinnest-wall pipe is Schedule 40; this is much 
thicker than necessary for many uses. Stainless steel 
pipe, on the other hand, is available in the thinner-wall 
varieties of Schedules 20, 10 and 5. 

The heavy metal of Schedule 40 is required if the 
pipe is to be threaded, but much of the pipe used in 
chemical plants is joined by welded connections. 

ASTM is working on a new standard for thin-walled 
‘-arbon-steel pipe, along the lines of the standard for 


stainless. Industry sources report that agreement 
has been reached on sizes up to 5 in. The work is 
continuing. 


Standard Cooling Towers 
Another ASA committee is studying the problems of 


cooling-tower standardization. A number of subcom- 
mittees are at work on various phases of the project. 
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“Adequ te and a:propriate equipment and quality stand. 
ards ave essential to the orderly growth of American indus. 
try. Such standards can be achieved by understanding and 
cooperation beteveen management and the standards com. 
mittces. The committee's problem is to prepare as quickly 
es possible a standard that minimizes the number of differ. 
ent items while cssuring adequate quality, interchange. 
ability and economy. Management can help by requiring 
the departments concerned to study and offer constructive 
criticism during the preparation of standards, and to use 
these standards after they are formally prepared and ae. 
cepted nationally.” 


Those that are furthest toward completion are mate- 
rials of construction and mechanical components. 
Performance analysis and nomenclature lag some- 
what behind, and the committees working on safety 
and performance-testing procedures reportedly have 
a long way to go before they come up with a draft. 

It is believed that standards for large towers will 
come first. Standards for smaller, prefabricated, units 
will probably take longer, owing to the relatively large 
number of small manufacturers involved. 


Chemical Piping Code 


The ASA Piping Code Committee is presently work- 
ing on a revision of the piping code, particularly with 
reference to the chemical industry. Present piping 
codes are based primarily on pressure. The intent of 
the new code is to take into account the personnel 
hazards involved. For example, pipes carrying poison- 
ous or corrosive chemicals would require heavier walls 
than those that hold more-innocuous materials. And, 
pipe inside a plant where men work might be required 
to be stronger than pipe carrying the same liquids 
over an open field, where there is little danger to 
personnel if a break or leak occurs. 


Pressure-Vessel Flanges 


Subcommittee 10 of ASA Sectional Committee B-16 


The Mechanical Technical Committee (MTC) 


The Mechanical Technical Committee is one of the stand- 
ing committees of the Manufacturing Chemists Asst. 
(MCA). It was formed in 1956 out of the feeling that 
MCA had need of a technical committee to which it could 
refer problems of an engineering nature. 

MTC is most active in the field of standards work, but 
it is not limited to this kind of activity. 

At the time of its formation, an economic survey wa‘) 
made to determine the economic justification for such 4 
committee. 

The study indicated that the yearly cost of proces 
equipment for U.S. chemical plants was about $380 mil: 
lion, with an additional $190 million being spent on pipe 
fittings, valves and insulation. Adding costs for instrv- 
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Meade McArdle 

Manager, Facilities Engineering 

Research & Engineering, Organics Division 
Olin Mathieson Chemical Corporation. 
Pressure- 


(Chairman: Subcommittee on 


Vessel Flanges.) 


is working on a standard for flanges for unfired pres- 
sure vessels. It has made considerable progress on 
this project and, since its work offers a picture on how 
a standards-making committee operates, we’ll go into 
it in some detail. 

The project started with a committee of the CIAB 
that looked into pressure-vessel codes to determine 
whether they were too restrictive, or otherwise needed 
change. The committee first studied the flanges speci- 
fied by the ASME code, as it was thought by some that 
the code required overly heavy flanges in some cases. 

The problem was resolved when the committee deter- 
mined that it was not a problem of overweight per se, 
but a lack of standardization. The types covered by 
the code were not the kind wanted by most engineer- 
ing groups in the chemical industry. 

The subcommittee checked with the engineering 
departments of a number of large chemical companies 
and determined just what parameters would have to 
be established to provide acceptable flanges. 

The committee worked out these parameters and 
concluded that a standard could be worked out that 
would be acceptable to the industry, and would cover 
perhaps three-quarters of all cases. 

The CIAB then requested the ASA to call a general 
conference; this was done in the spring of 1957. 

The conference agreed that a dimensional standard 
should be set up, and that Sectional Committee B-16 
was the logical sponsor. 


ments and electrical equipment, the study came up with a 


| grand total of $700 million that was spent on equipment 


that could be affected by standardization. 

The saving that could be effected by such standardiza- 
tion was estimated at $50 million a year. 

MTC has promoted standardization work in a number 
of areas. Among them: single-stage centrifugal pumps, 
shell-and-tube heat exchangers, shop-fabricated low-pres 
‘ure tanks, thin-walled carbon steel pipe, and a pressure 


| ping code for chemical processes. 


vey wa‘) 
such 4 


proces: 
380 mil: 
on pipe 
instru 


{RING 





The present chairman of MTC, A. H. Knoll of The 
Procter & Gamble Co., feels that the following are areas 
‘o which the MTC shouid direct its attention in the future. 

* Fans and blowers. 

*Plastics and other new materials replacing metals, 
so as to make their use as easy for the engineer as do 
Present metallic materials. 
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The subcommittee’s first job was to check the 
parameters worked up by the original committee. 
After these were approved, it started to determine 
specifications for a wide variety of flanges. 

This job was expedited by the use of an IBM 650 
computer. The computer was fed information on a 
number of possible vessel sizes and pressure conditions, 
the committee. For example, 
the computer might be asked to work out the specifica- 
tions for a flange for a 28-in.-dia. vessel at 100 psi. 
Using the values of parameters selected by the sub- 
committee (allowable stresses, bolt sizes, gaskets, and 
the like) the computer combined all the factors (tak- 
ing all restrictions into account) and wrote a complete 
description of the flange. 

This process resulted in far too many sizes of 
flanges, so the committee reduced their number to the 
minimum that would do the job. That is, if for two or 
three pressure ratings for a particular size vessel, 
there was only a small difference between the various 
flanges calculated by the computer, the committee 
picked the one that would do the job for all the con- 
ditions, and discarded the others. 

The subcommittee expects shortly to have a complete 
set of specifications for flanges for vessels up to 66 in. 
in dia. 

Although the use of the computer is probably unique 
(Olin Mathieson donated about $5,000 worth of com- 
puter time to the committee), this operation is typical 
of the high degree of technical skill and industrial 
know-how that is required of a standards committee. 


selected arbitrarily by 


Other Projects 


Unfortunately, there is insufficient space to detail 
all the standards projects that are being worked on for 
the chemical industry. 

Standards-making is a slow business. Although the 
CIAB was formed in 1955, not a single project initi- 
ated by it has yet resulted in a standard. 


INTERNAL STANDARDS 


Every plant has internal standards. Sometimes, 
they are formalized, but there is always some kind of 
standard, even if it is only in the mind of an engineer 
who has found that certain kinds of pumps, or a par- 
ticular variety of valve, happen to work best in his 
particular plant environment. 

Why should a chemical company bother with stand- 
ards? Probably the best answer comes from Du Pont’s 
Principal Standards Engineer, D. F. Hollingsworth— 
“We like the money that standards save us.” 

And the money is substantial. Du Pont claims that 
it saves four dollars for each dollar invested in its 
standards program. 

This figure is backed up by others contacted by 
CHEMICAL ENGINEERING editors, A. H. Knoll, of Procter 
& Gamble, estimated four to five dollars saved per 
dollar invested. Others, who asked not to be quoted, 
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generally estimated from three to five dollars returned 
for each standards dollar. 

In addition to monetary returns, there are a number 
of “byproduct” benefits, but more of that later. 


What to Standardize? 


In the chemical industry, a standards program gen- 
erally covers the plant and equipment used in produc- 
tion. Very seldom are raw-material or finished-product 
specifications included. These, generally, come under 
the heading of “quality control.” 

But the things that can be standardized are numer- 
ous. Engineering standards can cover anything that 
is routine in designing, specifving, operating or man- 
taining plants or equipment. 

Let’s take a look at Du Pont. Since it is a large 
company that does much of its own design and con- 
struction, it has a particularly fertile field to work in. 

And Du Pont makes the most of it. More than 3,500 
standards attest to the activity of its industrious 
standards department. 

The company estimates that its engineers use stand- 
ards about a million times a year. The program prob- 
ably saves it over 14 million dollars annually. 

Du Pont’s 3,500 standards fall into five categories: 

Engineering Standards—These include design de- 
tails to reduce drafting time, and also technical data 
needed for repetitive engineering jobs. They show 
approved installation methods and preferred designs. 
Equipment selection and sizing tables are included. 

There are over 1,000 engineering standards, run- 
ning the gamut from architectural details and chem- 
ical handling to process equipment and safety. 

If a design engineer, for example, wants to show an 
auxiliary air compressor on his drawing, he doesn’t 
have to detail all the piping required. He merely puts 
a note on the drawing referring to the proper stand- 
ards sheet. 

When the drawing is reproduced, all the standards 
referred to are selected from the files and attached to 
the print. Not only is drafting time saved, but no 
effort is wasted in unneeded design work. The designer 
knows that the piping will be right. It was checked 
and rechecked before the standard was issued. 

Standard Engineering Specifications—These are 
mostly descriptive in nature. They are used mainly 
for procurement, but they may also be used as a source 
of general engineering information. They cover mate- 
rial selection and characteristics, fabrication methods, 
and performance requirements; and contain detailed 
instructions for construction, installation, inspection 
and testing. 

These standards are attached to requests for quota- 
tions or bids, and to contracts for purchase of services 
or equipment. There are over 1,400 of these specifi- 
cations. 

Design Standards—These comprise a design hand- 
book for Du Pont engineers. Formulas, tables, charts 
and theory aid in solving engineering problems. 

This is the kind of information any engineer needs 
in order to do his job successfully. Much of it is 
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“A standards program cannot be set up and forgotten. Con- 
tinuing effort is required in order to update standards be. 
cause of the high rate of obsolescence caused by changes in 
processes as well as changes in materials. 

Without continuing maintenance, engineers will lose conf. 
dence in standards that have become obsolete. 

Even worse, this lack of trust will soon extend to the 





entire standards program.” 


available elsewhere. But, in the standards, the informa- 
tion has the advantage of being selected from masses 
of data and methods in the literature. 

This handbook, comprising over 575 standards, is 
uniquely selected for Du Pont problems; extraneous 
material found in the usual handbook has been elimi- 
nated. 

Maintenance and Construction Procedures—These 
standardized methods of performing routine mechani- 
cal jobs are for mechanics and their supervisors. 

They are excellent for rapid instruction of person- 
nel in new jobs, covering such things as inspection 
schedules, check charts, overhaul procedures, short 
cuts and safety hints. The smallest group in the engi- 
neering standards program, they comprise about 100 
procedures. 

The last category is Stationery and Office Supplies, 
but since these are not related to engineering, we will 
not discuss them. 


Intangible Benefits 


As stated before, in addition to money savings, Du 
Pont reaps many benefits from its standards program 
that cannot be assigned a dollars-and-cents value. 

The problem is similar to that encountered in safety 
programs—What is the money value of a prevented 
accident? 

And, in fact, safety is one of the benefits Du Pont 
derives from its standards work. Before publication, 
every standard is reviewed by the Safety and Fire 
Protection Division. Thus, every standard contains a 
practice that has been carefully checked by experts for 
its safety aspects. 

In 1960, Du Pont’s injury rate was only 0.41/million 
manhours of exposure. The chemical industry as 4 
whole had a rate of 3.32/million manhours, and indus- 
try in general had a rate of almost 6.47. 


Design Data 


Another benefit comes from the data published in 
the design sections of the standards manual. The 
chemical literature is full of data, but too much of it 
is conflicting. 

If you try looking up the critical temperature of 4 
chemical, or its flashpoint, five references may give five 
different answers. Often the data are far enough apart 
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D. F. Hollingsworth 
Principal Standards Engineer 

_ Design Division, Engineering Dept. 

' E. 1. du Pont de Nemours & Co., Inc. 





to call for major differences in design, or in regard to 
safety considerations. 

The engineer faced with such a problem may spend 
days trying to resolve the conflict. And the next engi- 
neer faced with the same problem has to do it all over 
again (if, indeed, he looks beyond the first source and 
realizes that a problem exists). 

Standard data solve the problem once, for everyone. 
Of course, to be really useful, and accepted by the 
engineers, who use them, they must be kept up to date. 
But, then, so must all standards. 


Construction 


Uniform engineering practices definitely make it 
easier for the construction force or the contractor to 
do his job. If the same basic procedure is invariably 
specified for a job, construction people become familiar 
with it, making for faster work and reducing the 
chance of error. 

Since engineering standards are authoritative 
methods of doing the job, they may be used as per- 
formance criteria. Inspectors use them in checking 
work done by vendors; safety engineers use them in 
checking plant installations; and the manufacturing 
department uses them for checking new plants and 
equipment prior to acceptance. 


Early Startup 


Du Pont views its standards as saving weeks and 
months in the startup of new plants. In today’s 
crowded chemical business, speed in getting a new 
product on the market may mean the difference be- 
tween getting a lion’s share of the business or being 
an “also-ran” with considerable “extra capacity.” 

The first saving comes from the design engineer 
Who simply cites a standard rather than re-doing an 
old design from scratch, or wasting time in burrow- 
Ing through piles of old prints to see how it was done 
before. 

The second time savings comes at the drafting table 
Where the draftsman doesn’t bother detailing such 


Piping model of caprolactum plant unit, and the full-scale 
unit that was built from the model. 
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items as safety showers, or roofing and flashing appli- 
cation, or any of a myriad of other items. He merely 
cites a standard on the drawing, and a copy of the 
standard is made a part of the drawing. 

In making up specifications for bids by vendors, 
construction specifications save time and effort. In 
addition, since the vendors soon become familiar with 
the standards, they are able to prepare bids more 
quickly. 


Piping Models 


Although piping is a major part of any chemical 
plant, Du Pont has managed to reduce the number of 
detailed drawings by use of three-dimensional models. 
The designer and model maker work together. 

Construction crews scale the models to determine 
dimensions and positions of pipes. 

Small tags attached to the model refer the construc- 
tion force to the standards that detail the kinds of 
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pipe, fabrication methods, insulation procedures, and 
the like 


STANDARDS ABROAD 
@ Germany 


German industry recognized the need for nation- 
wide standards early. In 1917, it founded a standards 
committee, Deutsche Industrie Normen Auschuss 
(DIN). DIN has established about 9,000 standards; 
roughly 100 cover chemical equipment, 200 cover 
chemical laboratory equipment and several hundred 
are for chemical products. 

Standards for chemical equipment are broken down 
into four categories: basic chemical technical terms, 
flowsheet design, materials and corrosion, and large 
chemical equipment. The last group covers acid-resist- 
ant ceramics, acid-resistant silicon cast iron, filter 
apparatus, and steel equipment from flanges to con- 
tainers. 

Standards for chemical products have been evolved 
mostly for fine chemicals; there are comparatively few 
for industrial chemicals. The philosophy is that the 
time and money required for developing standards is 
worthwhile only if a product is being used by a large 
number of firms. Since there are only a handful of 
German manufacturers of industrial chemicals, the 
present practice whereby the producers work out terms 
with their two dozen or so customer firms has report- 
edly been satisfactory. 

In general, standardization efforts in Germany start 
with testing methods, to create a uniform language 
when describing properties. There is general agree- 
ment that elimination of the need for the customer 
to subject products to his own testing methods (which 
may differ from the seller’s practices) saves a pretty 
penny, but nobody has a clue as to what the actual 
savings are. 

All DIN standards are nonbinding suggestions. 
They are, nevertheless, adhered to by every German 
firm because once a standard has been accepted by 
industry, there is practically no market left for non- 
standard goods. 

As for DIN quality standards, though they lay down 
only minimum requirements, many firms elect to 
exceed them. 

Officially, everybody is pleased with the stage 
reached by German standardization. But off-the- 
record, many a purchasing agent complains about slow 
progress. The DIN committees employ only a very 
few full-time workers; the bulk of the work is carried 
out by people holding positions in industry. They get 
no extra pay for the time devoted to evolving stand- 
ards, and their employers, pinched by the lack of 
personnel in Germany, free them to only a limited 
extent for standardization work. 

Some, though not all, standards experts employed by 
industry, work in special standards departments. In 
the case of the three big Farben successors, these 
departments comprise about five to eight people each, 
and are incorporated in the industrial design depart- 
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International Organization for Standardization (ISO) 


As set out in its constitution, the object of the Inter. 
national Organization for Standardization (ISO) is: “To 
promote the development of standards in the world with 
a view to facilitating international exchange of goods and 
services and to developing mutual cooperation in the 
sphere of intellectual, scientific, technological and economic 
activity.” 

ISO’s main objectives are: 

¢ To facilitate the exchange of goods and services 
through the development of internationally accepted 
standards. 

¢ To provide administrative machinery for the devel. 
opment of such international standards. 

¢ To coordinate the national standards of its members, 

¢ To issue standards recommendations for voluntary 
acceptance by members. 

¢ To provide for exchange of information among mem- 
bers, concerning international standards work. 

¢ To cooperate with other international organizations 
concerned with related problems. 

Final authority for ISO is vested in the General Assem- 
bly, composed of delegates nominated by each of the mem- 
ber countries, and meeting every three years. It deals with 
broad questions of policy, or other matters that affect the 
entire ISO. 

ISO’s administrative and executive work is handled by 
a council, consisting of the President and representatives 
of ten member countries. The members hold office for a 
term of three years, but those from the U.S., United King- 
dom, Russia and France are re-elected at the end of their 
terms. 

The main jobs of the council are approving both the 
starting of new work (and the formation of new technical 
committees) and the publication of ISO Recommendations. 

Each year, the council reports to the member countries 
on the activities of the organization; it also reports to the 
General Assembly whenever it meets. 


ISO Standards and Recommendations 


Under its constitution, ISO is empowered to issue stand- 
ards. However, the conditions for issuing a standard are 
very rigid. and call for unreserved acceptance by all mem- 
ber countries. No ISO Standard has ever been issued. 

Normally, the ISO Council authorizes ISO Recommenda- 
tions. These are the usual result of the work of its tech- 
nical committees. Before being approved by the council, a 
draft recommendation must be acceptable to at least 60% 
of the member countries. 


ISO and ASA 


ASA serves as the link between U.S. interests and ISO. 
Among other things, ASA pays the American dues to ISO 
out of its own funds. ASA also accredits U.S. delegates to 
ISO technical committee meetings, and sends members of 
the ASA staff to various governing, administrative anc 
technical meetings. 
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ments. The BASF (Badische Anilin- & Soda-Fabrik) 
design department is headed by a director and there- 
fore seems to pull more weight than its counterparts 
at Bayer and Hoechst, which are headed by second- 
echelon executives. 

Progress of German standardization is also ham- 
pered by the nation’s proverbial thoroughness. In the 
field of testing methods, for instance, the U.S. often 
sets standards in line with all the testing equipment 
on the market. Some German chemical engineers feel 
that this “uncritical” approach of not first weighing 
the pros and cons is unsuitable for nationwide stand- 
ards, but others think that the German meticulous- 
ness of waiting until an ideal testing apparatus has 
been developed, and its merits generally agreed upon, 
results in a snail’s speed, which is worse. 

West Germany’s practices are in sharp contrast to 
those used in the East bloc (including East Germany) 
where standardization is not only receiving a bigger 
push, but where standards are also absolutely binding. 
For example, no pipes other than those few dozen 
agreed upon may be manufactured. 

Division of labor under the Comecon plan (Council 
for Mutual Economic Assistance), calling for each 
satellite country to emphasize a few allotted produc- 
tion lines and to stay away from others, gives East 
Germany first place as chemical and chemical equip- 
ment producer, but that does not mean it can set its 
own standards in those fields. 

Each flange produced in East Germany must meet 
Comecon standards in order to fit into a Czech auto- 
motive plant, and each screw used in East Germany 
must be replaceable by a Hungarian product. At least, 
this is what the long-range Comecon plan calls for. In 
effect, it means that the East Germany industry has 
gradually to abandon prewar DIN standards in favor 
of Soviet specifications. 

Materialization of this plan is reported meeting con- 
siderable resistance on the part of East German engi- 
neers, though. 


Great Britain 


The British Standards Institution (BSI) is the body 
that prepares and promulgates national standards, 
covering such things as test methods; terms, defini- 
tions and symbols; standards of quality, performance 
and dimensions; preferred ranges; codes or practice. 

The chemical industry is represented on the Chem- 
ical Engineering Industry Standards Committee, 
which includes representatives from the process 
industries, equipment manufacturers and_ technical 
associations. 

The list of extant chemical engineering standards 
includes some 120 titles. In addition, there are 282 
Standards in preparation by the chemical division. 

The main block to the adoption of standards is fre- 
quent clash of interest between manufacturers and 
users. “After all,” one user told CHEMICAL ENGINEER- 
ING, “the main question for everyone is how does it 
affect your pocket?” 

National standards are definitely considered to be 
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‘ bread-and-butter stuff, but little else,” 


worthwhile. “Standards are essential for industrial 
efficiency, but their usefulness varies,” our reporter 
was told. In many cases, national standards don’t go 
far enough to satisfy designers. Such items frequently 
are supplemented by internal company standards. 

One engineer commented, “Many British standards 
are admirable, but some are like guiding a blind man 
to the middle of a bog and then saying, ‘Take the 
second path on the left and then straight on’.” This 
vagueness in British standards often arises from the 
conflict between users and manufacturers. When they 
are unable to compromise on specific points, the points 
are simply omitted. 

Complementing the national standard, nearly every 
leading British chemical concern has a formal internal 
standards program. The Imperial Chemical Industries’ 
formal program dates back to 1932 and can be traced 
back to 1882, when drawings of a “standard” horse 
and cart were issued, both being dimensioned. This 
standard is shown. 

Generally, the British chemical industry tends to 
standardize equipment only. “We standardize all our 
said one com- 
pany. Another has standards for the storage and han- 
dling of highly flammable liquids and of ammonia, for 
piping and valves, for heat exchangers, and for pres- 
sure vesseds (augmenting the British Standard). 

“We use British standards wherever possible, cer- 
tainly as a basis for our own detailed standards,” said 
the company, “but sometimes the British standard has 
such a manufacturing emphasis that it’s useless to 
users.” 

Cost Saving's 

None of the British companies interviewed was 
willing to estimate cost savings on a money basis. ‘‘All 
Wwe can say,” one company reported, “is that we now 
go to a subcontractor and say, ‘Here’s what we want- 
here are our standards.’ Before our standards were 
developed, we were at the contractor’s mercy to a large 
extent.” 

Few companies make their standards mandatory. 
But, there is pressure to conform, for if there is a 
deviation from the standards, it must be justified. 
Since engineering managers generally help to deter- 
mine standards policy, they find it difficult to give ade- 
quate reasons for deviations from those they them- 
assisted in drawing up. Also, the use of 
standard items, and a group buying policy, keeps costs 


selves 
down. 


All for National Standards 


Every chemical company checked by CHEMICAL ENGI- 
NEERING was participating in the formulation of na- 
tional standards either by having delegates on the 
standards committee as members of industrial or pro- 
fessional groups, or by employees serving directly on 
steering committees. 

All companies praised the BSI. Internal company 
standards are only drawn up when a British standard 
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either doesn’t exist, or is incomplete. “BSI staff and 
policy are first class,” said one spokesman, “it’s only 
some of the manufacturing interests on the commit- 
tees that are such stupid idiots.” 

The only standards conflict seems to be between 
manufacturer and user, and even this doesn’t always 
exist. The Engineering Equipment Users Assn. voices 
the user’s point of view and, in its 12 years of exis- 
tence, has preached with increasing authority the 
gospel of interchangeability “essential for a competi- 
tive industry.” 


@ Japan 


Japan’s industrial standardization began in 1921, 
but it was not until 1949 that national standards, cov- 
ering 17 different fields of Japanese industry, were 
made into law. 

Unlike many other countries, Japan has no organi- 
zation or groups to make standards for any particular 
industry. Instead, the Institute of Industrial Tech- 
nology of the Ministry of International Trade and 
Industry (MITI) operates the law through its indus- 
trial standardization section. 

The section controls 26 groups, under which come 
1,000 committees. Each of the committees is made up 
of experts, government officials, and consumer and 
manufacturer representatives, totaling more than 15,- 
000 persons. Over these groups is an investigation 
council in each field, responsible only to the minister 
of MITI. He makes the final decision as to what items 
should be included. He also gives permission for label- 
ing items with the JIS (Japan Industrial Standard) 
mark. The mark is given for three years, after which 
the item is subject to re-evaluation and change if neces- 
sary (depending on new developments or other changes 
in the field). 

Most of the standards for the chemical industry in 
Japan are for chemicals. None are for equipment. 

Of three major chemical concerns queried by 
CHEMICAL ENGINEERING, none had ever heard of stand- 
ardization even being considered for such things as 
chemica! equipment. 

In wonderment, one MITI official said, “How can 
U.S. manufacturers do that when chemical equipment 
and plant design methods change as frequently as a 
cat twinkles her eyes?” 


@ Italy 


Italy has industrywide standards covering many 
chemicals and raw materials, but none for chemical 
equipment, except for lab items such as porcelain 
dishes and glass stoppers. 

Chemical products covered include such items as 
pesticides, coke, fertilizers, oil products and essential 
oils. There are also detailed specifications for a num- 
ber of plastics, including both quality specs and test- 
ing methods. 

Work is under way on organic, and inorganic ma- 
terials such as coated fabrics, glass-fiber reinforced 
polyester sheets, and the like. 


Although no equipment standards exist, one engi- 
neer interviewed stated “they would be a boon from 
heaven.” 
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wad Diffraction techniques enable the study of 
crystal imperfections and their relation to 
the preparation of reactive substances. 
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fections. Crystal defects of solids produce maj 
’ nomena that seem unrelated but are, in fact, dif 
" aspects of the same type of process. : 
Some of the phenomena related to crystal imperfec™ 
aa tions involve the texture of ice cream, caking of salt, “% 
pour-point depression of lubricating oils, activity of 
oxide catalysts, reinforcing of rubber, chalking of out- 
door paint, photoconductivity, color of oxides and the 
action of semiconductors. 

The list of examples illustrates some of the fields 
involved. This report presents experimental evidence 
of crystal imperfections that have a wide range of 
industrial applications. Several comprehensive trea- 
tises have been published dealing with the practical 
aspects of the problem.** 

Active or reactive solids are substances that have 
a higher rate of reaction, a higher rate of dissolution, 
or a higher absorption capacity than ordinary solids. 
960, Active solids are prepared for a variety of uses, such 
ere as catalysts, adsorbents for gases or colloids, and 
» of rubber reinforcing fillers. Well-known reactions of Dislocations , impurity 
such preparations are the decomposition of wood into ! H 
is a charcoal and the precipitation of aluminum hydroxide 
ston to obtain active alumina. 

The idealized unit cell of anatase titanium dioxide 
is shown in Fig. 1. The structure shows the small Ti* 
ion surrounded by six O~ ions, which together form 
the titanium dioxide coordination octahedron. In com- 
— mon crystallites of anatase titanium dioxide pigments, 
however, this octahedron appears to be slightly dis- 
torted. The four O~ ions that form the basis of the 
jail- pyramids are not exactly in one plane. This distortion, 
print together with other defects, has a disastrous effect 
bse- on the stability of house paints. 

The microscopic pigment particle is built up by a ; 
repetition of about 10,000 unit cells. However, crystals Lattice distortions Microcrack” 


Titanium dioxide 
coordination 
octahedron—Fig. 1 


Defect surface structure—Fig. 2 
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SOLID-STATE CHEMISTRY .. . 


of a structure that is continued regularly in all direc- 
tions do not exist. Instead, they form mosaic-like con- 
glomerations of lattice block at whose surfaces the 
These are microdefects 
that exercise perturbations of the order of the unit 


crystal lattice is disturbed. 


cells. These defects include atomic holes, omission 
defects, interstitial ions, and impurity atoms with 
unusual charges in substitutional or interstitial posi- 
tions. The microdefects can react, attract, or repel 
each other, depending on the charges involved. It 
with properties of just such regions that semicon- 
ductivity, reactivity, catalysts and photochemical ef- 
fects are associated. 

Fig. 2 illustrates the defective surface structure of 
a precipitated particle containing microcracks, disloca- 
tions, lattice distortions and impurity defects. The 
cross-section of the crystal is about 100 to 200 10° 
cm. The outer and the inner corners and the edges of 
such erystallities are the points of unsymmetrical lat- 
tice forces, and therefore also the points where vapor 
pressure, solubility, heat content, adsorption, and re- 
activity are highest. 

The origin of imperfect lattice structure the 
surface of small-particle material can be exp!ained as 
follows. Since three-dimensional crystals are he'd 
together by symmetrical lattice-forces throughout the 
bulk of the material, these forces necessarily become 
unsymmetrical on surfaces and capillary walls. When 
the particle size is decreased, not only the surface area 
but also the number of dislocated atoms is increased, 
until almost all symmetrical bonds collapse and 
amorphous molecular aggregates are formed. The lat- 


is 


on 


Preparation of active materials— 
Table I 


Condensation from a gas phase. 


Carbon black, photoelectric selenium plates, active 
zine oxide, silica from silicon tetrafluoride. 


Thermal decomposition of solids containing volatile 
constituents. 


Charcoal. 


Rapid precipitation from solutions of slightly soluble 
compounds at low temperc tures. 


Alumina gels. 

Leaching of compounds with liquids. 
Raney nickel, Fuller's earth. 

Rapid reduction at low temperatures. 
Pyrophoric metals, 


Reaction in the solid state, incorporation of foreign 
otoms. 


Contrelled valency semiconductors. 





tice disorder on the surface of small crystals, insig- 
nificant at first, becomes the predominant property of 
smaller particles and loose molecular aggregates. 
Pure amorphous solids are, of course, unstable. 
Chemically pure solids with strong directional bond- 
ing, as a rule, do not transform to the amorphous 


state. Accidental inclusion of impurities (water in 






























































Amorphous substances —Fig.3 Small particles — Fig.4 
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activated nickel, unstretched rubber, by reaction with vapor-deposited 
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oxides) or intentional doping with specific impurities 
during the preparation tend to stabilize the disordered 
state. This agrees with observations that activity, 
electrical conductivity and other characteristics vary 
greatly according to the material and its preparation, 
and cannot be predicted from the chemical formula. 
However, certain general principles do exist, particu- 
larly those relating to crystal growth. Special meth- 
ods of preparation make it possible to create crystal 
defects and to produce active small particles. Some of 
these methods are shown in Table I. The common 
principle is that growth of the nucleus is stopped dur- 
ing preparation before crystalline order can be devel- 
oped. The methods generally require high rate of 
nucleation, relatively low temperatures, rapid precipi- 
tation, and adsorption of foreign atoms on the nucleus. 

Impurities adsorbed on the surface of the nucleus 
exercise different effects. Surface growth is prevented 
when foreign atoms are present in high concentration 
and are strongly adsorbed. Impurities also can modify 
particle shape if their inhibiting action affects only cer- 
tain crystal planes. When impurity atoms are present in 
relatively low concentration and are strongly adsorbed, 
they become embedded in the nucleus as it grows. 
Weakly adsorbed atoms, however, are easily expelled 
to the surface layer and are continuously pushed for- 
ward by the growing crystal faces. This results in a 
concentration of impurities on surfaces and boun- 
daries. 

Another interesting increase of reactivity is caused 
by the Hedvall effect.’ The Hedvall rule states that a 
solid phase has increased activity at temperatures in 


Mixtures of amorphous and 
crystalline materials —Fig.9 


Large crystallites— Fig.6 


the vicinity of a phase transformation. One of the 
best known examples is the reaction of magnesium 
oxide and aluminum oxide. 

MgO + Al.O; = MgAl.O; (spinel). 

The rate of spinel formation increases in the neigh- 
borhood of the y-a transformation of alumina at 1,000 
C. Similar effects were observed in cobaltous oxide- 
aluminum oxide and nickel oxide-silicon dioxide reac- 
tions, indicating higher reactivity of the atoms (ions 
in aluminum oxide) at the transformation point. This 
is due to the formation of a specially active state, 
which occurs during a crystallographic transformation 
and involves weakening or breaking of bonds. 

The techniques’ most often used in the investiga- 
tion of solid-state properties are X-ray diffraction, 
electron diffraction, and electrical conductivity meas- 
urements. 


X-Ray Diffraction Identifies Structure 


At first glance, the diffraction of X rays by crystals 
and the reflection of light by a mirror appear to be 
very similar. Diffraction and reflection, however, dif- 
fer fundamentally in that the reflection of visible light 
is a surface effect, whereas the diffraction of X rays 
takes place within the solid. 

Since the atoms in crystals are arranged periodically 
in a lattice, diffraction X rays possess characteristics 
that can be related to the atomic order of the scatter- 
ing crystal. In X-ray diffraction measurements, the 
powder of the amorphous or crystalline substance is 


Different crystal habits — Fig. 7 
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Amorphous inclusions 
in crystalline materials. 


Amorphous oxide films Grain size:0.2-20yu 


on polished surfaces. 
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amorphous nature of surface. 
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SOLID-STATE CHEMISTRY... 
Flat-film techniques give X-ray diffraction effects of fibers—Fig. 8 
Vegetable High Molecular 
Material Weight Material Platelets Colloids 
d-> 7 
L oe 
Structure 
4-10) J 6) 
By is 
ym ae fi RL 
Xe ey 
Spectra 3 
1N2 
Small-angle scattering in Small-angle scattering Small-angle scattering. Small-angle intensities 
form of a cross. Micelles with two intensity maxina. Thickness of platelet caused by differently shaped 
Orranged in spirals. Large-scale order of matter |determines length. Length colloidal! particles. 
of platelet determines 
width. 
Vegetable fibers. Moist cellulose, nylon, Cellulose. High polymers in solution, 
Examples polyethylenes, 90° cross in hemoglobin. 
aluminum-4% copper alloy. ie 
muc 
mea 
T 
placed in the center of a cylindrical camera and ex- tures of crystalline and amorphous materials: amor- sche 
posed to the beam of monochromatic X rays. The posi- phous coatings of crystals and amorphous inclusions tion 
tions and intensities of the diffracted lines are _ in crystals. this 
measured. If the crystal size is further increased, as in Fig. the 
In general, two types of amorphous materials are 6, sharp, smooth lines and finally spotty lines are pro- ticiy 
found by X-ray diffraction (Fig. 3): gas type amor- duced. From the appearance of the lines and the num- are 
phous solids, which show the X-ray phenomenon of ber of spots, crystal sizes in the range from 100 A. to 
low-angle scattering; and liquid-type solids, which 1 mm. can be estimated. T 
produce one or more halos at higher diffraction angles. The X-ray effects caused by different crystal habits he 
The physical difference between amorphous substances (stacked plates or needles) are pictured in Fig. 7. A In 
lies in the packing of the materials, i.e., in differences distinction between plate- and needle-like small crys- 
of the electron densities within the scattering material. tals is possible because of selective broadening, if the 
Small-angle scattering of solids is seldom observed small dimensions of the particles are 20 to 1,500 x 
as the only X-ray effect but is frequently found in 10° cm. 
combination with other effects at higher diffraction Flat-film techniques are necessary to record pre- 
angles. By evaluating the scattered intensity of the ferred orientation and details of low-angle scattering 
halo of liquid-like substances, a radial atom-density in fibers. Nonhomogeneity is indicated when the fiber 
function can be obtained. The function indicates how diagram shows a low-angle scattering effect, as in | 
many neighbors are present at certain distances from Fig. 8. | 
a central atom. The difference between X-ray and electron diffrac- ( 
Fig. 4 contains the two principal X-ray effects pro- tion is the shallow penetration and the smaller wave- | 
duced by small particles. The first, close packing of length of electrons in electron diffraction. Electrons ‘ 
small particles to larger secondary grains, produces accelerated by a field of 50,000 kv. have a wavelength 
line broadening in which the line breadth b is propor- of about 0.05 A. and penetrate surfaces along a path f 
tional to 1/cos 6, and @ is the Bragg angle of reflection. of 10°to 10° A. The reflections occur under small inci- ( 
The second, loose aggregates of small particles, pro- dent angles and are, therefore, affected by roughness , 
duces line broadening plus small-angle scattering of of the surface. Smooth surfaces form reflection dia- [ 
the gas-type material because of the difference in elec- grams, whereas peaks and uneven surfaces lead to | 
tron densities between the empty or gas-filled spaces transmission diagrams. The diffracted radiation can 
and the solid particles. be observed as pots, Debye-Scherrer circles, and dif- K 
Fig. 5 shows frequently observed examples of mix- fuse halos, as in X-ray diffraction. Line broadening : 
Cuen 
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Electron diffraction diagrams show surface finish—Fig. 9 
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in electron diffraction diagrams can be caused by 
much smaller crystallites than in X-ray diffraction 
measurements. 

The effects of polishing and etching are shown 
schematically in Fig. 9. The mechanical deforma- 
tion of metals by polishing can easily be detected by 
this technique. The extent of lattice destruction and 
the type of electron diffraction phenomena’ to be an- 
ticipated at various depths in a cold-worked surface 
are illustrated in Fig. 10. 


Theory of the Solid State 


In order to discuss electronic properties and their 


Electron diffraction effects 
of cold-worked surface—Fig. 10 
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relation to optical and chemical characteristics, it is 
necessary to develop a more complete model of the 
solid state because many of its properties cannot be 
described in terms of crystal structure analysis. The 
forces between the atoms in solids are electrostatic 
in nature, and they are determined essentially by the 
way in which the outer electrons are distributed in 
space. The electron distribution in solids makes it 
possible to divide them into four different groups: 
(1) ionie crystals (sodium chloride), (2) valency 
crystals (diamond), (3) metals and (4) van der Waals 
crystals (organic compounds). 

In ionic crystals, electrons are transferred from 
one type of atom to another. At elevated tempera- 


Lattice imperfections 
in ionic crystals—Fig. ie 
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SOLID-STATE CHEMISTRY . . . 
Energy level diagram 


of sodium chloride—Fig. 12 


Unoccupied 
/ conduction 


- Surface 
potential 


band 


tures, they exhibit ionic conductivity, and the exist- 
ence of positive and negative ions causes strong opti- 
cal absorption in the infrared region of the spectrum. 
Conduction in ionic crystals is usually associated with 
lattice defects. In ideal crystals, without defects, 
there would be no ionic conduction because all the ions 
would be held firmly in position in the lattice. Large 
electrical fields would be required to dislodge them. 
However, perfect crystals do not exist. Two types of 
lattice imperfections in crystals are shown in Fig. 11. 

Frenkel’ relates the experimental data on ionic con- 
duction to the presence of interstitial ions. His theory 
assumes that a small fraction of the ions leave their 
normal lattice sites and are present in interstitial posi- 
tions. The movement of the interstitial ions and the 
vacancies are responsible for the observed rate of 
migration of ions in the electric field. This picture 
of lattice disorder was extended by Schottky and 
Wagner.’ They suggested that vacancies can occur in 
the crystal lattice if the massing ions are located on 
the surface. These two defects enable the stoichiome- 
tric composition and the electrical neutrality as a 
whole to be preserved. 

Strong homopolar or covalent bonds are formed in 
valence crystals, where neighboring atoms share their 
valence electrons. In contrast to ionic crystals that 
can be readily cleaved, valence crystals are very hard, 


Energy band schemes in various materials—Fig. 13 
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are difficult to cleave, and have poor electrical conduc. 
tivity. 

The most striking characteristic of the metallic 
bond, which holds the atoms together in metal crystals, 
is the mobility of the bonding electrons. This mo- 
bility gives rise to the high electric and thermal con- 
ductivity of metals. 

Between these extreme groups is the interesting 
intermediate group of semiconductors such as ger- 
manium and silicon, which are intermediate solids 
between valence crystals and metals. At low tempera- 
tures, they are essentially insulators. Since the elec- 
tron bond is much weaker than in valence crystals, 
these elements begin to exhibit electrical conductivity 
at room temperatures. The electrical conductivity of 
semiconductors is intermediate between that of metals 
and insulators. While the electrical conductivity of 
semiconductor crystals increases with temperature, the 
electrical conductivity of metals decreases with in- 
creasing temperature. 

The many applications of semiconductors include 
diodes, scintillators, particle counters, rectifiers, ther- 
moelectric generators and coolers, gauss meters, infra- 
red detectors, and magnetic switches. Semiconductors 
in the form of layers are used in phosphorescent and 
fluorescent screens, solar energy converters, detectors 
for infrared radiation, resistors, transistors and 
capacitors. 

In organic crystals, the cohesive energy is provided 
by dispersion forces and by the interaction between 
permanent dipoles of neighboring molecules. 

A distinction among metals, insulators, and semi- 
conductors is possible on the basis of the energy-band 
theory of the solid state. The discrete energy levels’ 
of various electrons can be measured in isolated atoms, 
The energy levels are discrete because the Pauli prin- 
ciple states that only two electrons can have the same 
set of quantum numbers. If a pair of atoms are 
brought close to one another so that their outermost 
electronic orbits overlap and the Pauli principle is 
applied, single lines will be split into pairs. As more 
and more atoms are brought in contact and a crystal 
is formed, more and more discrete lines appear. Since 
they cannot have the same energies, a line in an atomic 
spectrum becomes a band of lines in the spectrum of a 
solid. 

Fig. 12 is a simplified sketch of some energy level 
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Semiconductors are n- or p-type—Fig. 14 
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Hall effect measurement—Fig. 15 








Current I 


changes that occur when several double species (ions) 
combine and solidify to form a simple electric insulator 
crystal, such as sodium chloride. The upper part of 
the energy level diagram of solid sodium chloride is 
also shown. Each filled level in a band is occupied 
by two electrons with paired spins. In allowed bands, 
the levels are so closely spaced that they effectively 
form a continuum. But there are also energy gaps, 
or forbidden bands, i.e., certain ranges of energy in 
which there are no levels at all. At elevated tempera- 
tures, some electrons from the upper filled-band will 
be excited into the next empty band (conduction 
band), and electrical conduction becomes possible. 

The properties of the material depend upon what 
happens when the levels are filled, from the bottom, 
by the electrons. If the number of electrons exactly 
fills certain bands, with a wide gap above them, the 
material will be an insulator. If the gap is very nar- 
row or if there are impurities present to create extra 
levels, the substance will probably be semiconducting. 
Foreign atoms in the crystal can cause mobile electrons 
or holes to occur, regardless of temperature. 

Fig. 13 contains the energy-band schemes of 
monovalent metals, divalent metals, semiconductors, 
insulators, and semiconductors with impurity levels. 
The band structures, although useful for understand- 
ing the phenomena, are not exact models of the elec- 
tronic energies. Properties of real materials depend 
on the presence of a variety of foreign atoms and on 
various types of lattice defects. 

The impurity-activated type of semiconductor is 
the most important. The presence of impurities can 
produce conduction by two mechanisms. The 
lower band of the base material in a semiconductor 
With an impurity level (Fig. 14) is completely filled 
With electrons and separated from the empty conduc- 
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tion level by a forbidden zone. If the impurity atoms 
supply electrons having energy levels between the two 
bands, these electrons can be excited thermally or 
electrically into the empty conduction band. Such ele- 
ments are called donors because they supply negative 
electrons. The material is called an n-type. 

Whether the current is carried by electrons or holes, 
the number of carriers can be determined by meas- 
uring the Hall coefficient as shown in Fig. 15. If a 
conductor carrying a current is placed in a magnetic 
field, a charge is developed perpendicular to the plane 
of the current and the field. This charge is the result 
of displacements of carriers by the magnetic field. 
The direction of the charge displacement depends on 
the type of carrier. Holes are displaced 180° rela- 
tive to the displacement of the electrons. The sign 
of the Hall coefficient determines whether the current 
is carried by holes or electrons. 

Zine, cadmium and beryllium have positive Hall 
coefficients, indicating that conduction in these ele- 
ments is by holes rather than by electrons. Materials 
such as silver oxide, molybdenum disulfide, zinc oxide 
and aluminum oide are all n-type semiconductors, 
whereas cuprous oxide, cuprous iodide and nickel oxide 
are p-type semiconductors. 

It is interesting that elemental semiconductors are 
from Group IV of the periodic table, where bonding is 
of the covalent type. Addition of Group III or V ele- 
ments converts these intrinsic semiconductors to the 
extrinsic type. Group III elements make them p-type 
and Group V n-type. Combinations of such elements 
as indium, gallium, antimony, and arsenic can be made 
The electron mobility” of zine 
oxide single crystals was found to be 100 to 200 
em.*/(v.) (sec.). Welker’ discovered that semicon- 
ductors of the A''BY type such as indium antimonide 
60,000 em.*/ (v.) (see.). 
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tends to give off electrons to the lattice, it is a donor. 
If it tends to take up electrons, it is an acceptor. 

Fig. 16 illustrates the action of Sb’ and Al™ in the 
lattice of Ge'’. When an impurity atom such as Al™ 
is present, it competes with the surrounding Ge” 
atoms. With very little energy, about 0.1 ev., an elec- 
tron will leave a nearby Ge atom and pass to the Al. 
If Sb is dissolved in Ge, the fifth Sb electron moves 
through the Ge band structure in the conduction band. 
If acceptors such as Al’ or Ga™ are added, one elec- 
tron is taken from the Ge™ to complete a covalent 
bond, creating a hole of positive charge. 

Holes in transistors are treated as if they have 
a negative mass, a positive charge, and a mean free 
path. Since the gap depends upon atomic spacings, 
temperature, and pressure, these parameters and the 
addition of impurities lower the gap. If the impurity 
content is raised too high, 10* to 10° atoms per cm.*, 
the energy gap vanishes and the semiconductor be- 
haves almost like a metal. 


Semiconductors Form the P-N Junction 


The most important practical application of semi- 
conductors containing excess electrons or holes is the 
p-n junction, which can function as a rectifier for al- 
ternating current. A p-n junction in a germanium 
crystal is formed by growing half of the crystal with 
donor atoms and the other half with acceptor impuri- 
ties. Such devices must be single crystals because 
grain boundaries in polycrystalline material introduce 
lattice defects. The added number of acceptors or 
donors is generally small and of the order of one im- 
purity-atom per 10° matrix atoms. 


--+) p-region 


If the junction is connected to a battery so that the 
positive terminal is connected to the p-region, the 
holes and the electrons migrate across the junction 
and recombine with one another. If the polarity is 
reversed, carriers withdraw from the junction and 
only a minimum current flows. 





n-region 








Controlled valency 
semiconductors—Fig. 17 
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Controlled Valency Semiconductors 


The extreme purity achieved in silicon and germa- 
nium is almost impossible to achieve in oxides. The 
normally acceptable impurity in oxides is of the order 
of 10° impurities per cm. However, impurity type 
of concentration can be modified chemically by using 
the controlled valency principle. Small amounts of 
white lithium oxide added to insulating green nickel 
oxide rapidly convert it to black oxide of higher con- 
ductivity upon heating. Chemical analysis indicates 
that each Li® ion induces the formation of the corre- 
sponding Ni* ion. The valence changes caused by the 
incorporation of Li* into the nickel oxide lattice are 
shown in Fig. 17. In a similar manner, the introduc- 
tion of three-valent ions of Cr** reduces the conduc- 
tivity of the material. 


Luminescence in Solid-State Materials 


Solid-state luminescence” occurs as a result of elec- 
trons returning from the conduction band or excited 
state to a lower lying level at the site of an impurity- 
type lattice defect. If the excited state is more than 
2 ev. higher than the ground state, the energy releases 
may radiate in the visible portion of the spectrum. 

The commercial development of zinc sulfide phos- 
phors was based on empirical formulas for their prep- 
aration. The formulas included the precipitation of 
the sulfide, the addition of small concentrations of 
impurity atoms (such as copper or silver) as lumines- 
cent activators, and the presence of an alkali halide as 
a flux. 

The important role played by the flux material in 
the preparation of sulfide phosphors was not realized 
until some years ago. Kroger™ and his collaborators 
have shown that the incorporation of activators is 
governed by the principle of charge compensation. A 
mixed crystal of zine and zinc chloride, in which chlo- 
ride ions occupy lattice sites normally occupied by S* 
ions, must contain cation vacancies. The formation 
of vacancies can be avoided by incorporation of a 
monovalent negative ion for each Ag* ion in the 
ZnS:Ag formation. In a phosphor formed according 
to: 

ZnS + x AgCl __ _ Zn* Ag,+ S Cl,- 
no vacancies are required. Therefore, a flux such as 
sodium chloride is very effective in producing zinc 
sulfide activated with monovalent metals. 

In recent years, phosphate phosphors have been de- 
veloped because they emit ultraviolet light and can be 
used in low-pressure fluorescent lamps. The develop- 
ment of infrared-emitting phosphors, such as cadmium 
telluride and mercury telluride, is continuing; but 
progress depends upon the availability of suitable 
infrared detectors sensitive to wavelengths beyond 7p. 


Chalking of Titanium Dioxide Paints 


The chalking of titanium dioxide outdoor paints 
can be explained by the action of lattice defects. The 
pigment of such paints is made by precipitation from 
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Caking asa function of 
critical moisture—Table II 


Sintering of grain-size 


crystalline materials—Table III 


Storage Temperature, 
% of Melting 


Critical Moisture of 


Atmosphere, Y% 


he) eeesegresemoedio ecard Gmpoeece ore te 76.2 
Re race ecietn Mueocunemrunrelen eens 85.9 
RON go eaka core e ornate sistance eet 92.5 
INGER Tertcoreieeic euieiuinioreie sap shcouas 80.5 
Na2SO, ¢ 10H20.............. 88.5 
CUS OOS 12) 0 | Oa ence ero 97.3 


sulfuric acid solutions. Incorporation of anion defects 
causes a series of physical and chemical effects, such 
as bleaching of organic dyes, retardation of crystallo- 
graphic transformation, and _ phototropic color 
changes. An excitation mechanism™ ” was suggested 
to explain the photochemical behavior of the pigment. 
Absorption of light in the crystal causes a transfer of 
electrons from the solid to the interface between the 
pigment particle and the organic binder of the paint, 
and thus destroys the film. 

A similar mechanism was suggested by Hauffe.”* 
The low conductivity of titanium dioxide at room 
temperature indicates quasi-free electrons trapped on 
Ti ions or in oxygen vacancies. Such ion vacancies 
are generated in the preparation of the pigment, espe- 
cially when high calcination temperatures are used. 
Irradiation with light liberates quasi-free electrons 
according to 


Ti’O! (Ti**) + hy = 0 


and raises them into the conduction band. 


Caking of Solids 


Caking of stored solids” is caused primarily by erys- 
tallization processes. Moisture, solubility, impurities, 
temperature storage pressure, and solid-state trans- 
formations all affect crystallization on grain surfaces. 

Obviously a product will tend to cake if it contains 
solvent or is not completely dried. There are two types 
of solvents: those that adhere to the surface and those 
that are inside the crystal. Adhering solvents form 
saturated solutions around the crystal. 

Materials that absorb moisture from the air are 
particularly prone to caking. A critical water-vapor 
pressure is necessary before caking occurs. Table II 
shows the relationship of caking of alkali salts to mois- 
ture content of the atmosphere. 

Solubility in water is related to caking, as illustrated 
by the decreasing solubilities and corresponding caking 
tendency of ammonium nitrate, sodium nitrate and 
Potassium nitrate. Insoluble compounds have little 
tendency to cake. 

Caking is increased by the presence of impurities. 
Table salt that contains magnesium chloride tends to 
cake more than pure salt. If the crystal habit is 
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Temperature 


Effect 
<< eee Decrease of capillary volume. 
? SS ea Activation by surface diffusion. 
i [Ss eee Deactivation by rearrangement and caking. 
Ko | Activation by diffusion in the lattice. 
ROH OOS wisi sictcs Deactivation by recrystallization. 
SOO ve irccas Activation by preparation for the melting 


of the substance 


altered by addition of impurities to the solution, caking 
of the solid increases. 

If the temperature varies during storage, recrys- 
tallization and caking occur. Empirical rules for the 
mechanism of sintering of grains can be applied when 
the storage temperature of the solid is expressed as 
per cent of its melting point (Table III). 

The shape of particles affects caking. As spherical 
particles have the smallest number of points of con- 
tact, they are less likely to cake than needles. The size 
of particles also influences caking. Caking is largely 
avoided with large, uniform and porous particles. 

Caking of critical solids such as ammonium nitrate 
can be prevented by dusting the crystal surface with 
kaolin, taleum, gypsum or silica. In general, caking 
can be prevented by taking the following precautions: 
maintenance of low moisture content, uniform parti- 
cles, control of humidity and temperature of the stor- 
age area, selection of needle-like crystal habit, use of 
dust additives, and avoidance of high storage pressures 
and transformation processes. 


Pour-Point Depressants 


The problem of producing a lubricant that flows 
at —65 F. and has sufficient viscosity for lubrication 
at aircraft-engine working temperatures has become 
increasingly acute. The occurrence of a wax pour- 
point is attributed to the ability of the crystallized 
wax to form a rigid, three-dimensional structure by 
interlocking, or intergrowth. Upon cooling, the wax 
crystallizes from oil in the form of extensive thin 
sheets with a high ratio of surface area to volume. 

Adsorption of a depressant by certain crystal faces 
in pure hydrocarbons inhibits further deposition” of 
those faces and causes a change not only in the growth 
rate but also in the crystal habit. X-ray diffraction 
analysis and light-microscope investigations show that 
the crystal structure is not changed. 


Intermicellar Spaces in Cellulose 


Crystallization processes can be used in basic re- 
search on fibers. Empty intermicellar spaces” in 
fibers are X-rayed by filling the spaces with crystal- 
line material. Gold crystals are introduced by impreg- 
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nating the ramie fiber in gold chloride and by reduc- 
ing the compound with ultraviolet rays. The line 
broadening in the resulting spectrum of the super 
imposed gold diagram is a measure of the approxi- 
mate size of the intermicellar spaces. 

The shape of the spaces could be spherical and ran- 
domly oriented to the fiber axis. After impregnation 
with silver amalgam, which crystallizes in needles, the 
spectrum pattern consists of two fiber diagrams, that 
of ramie and that of oriented silver amalgam needles. 
This pattern is possible only if elongated spaces are 
present in which most of the needle-like silver amal- 
gam crystals are oriented parallel to the long axis of 
the ellipsoid and fiber axis. 


Preparation of Single Crystals 


In every branch of research concerned with solid- 
state chemistry, the demand for pure crystals becomes 
greater and greater. Single-crystal whiskers have 
been grown with yield strengths 1,000 times greater 
than previously measured. 

One important conclusion resulting from extensive 
investigations on semiconductors is that the intrinsic 
properties of a crystal cannot be ascertained unless 
single crystals of high purity and perfection are pre- 
pared. Impurity content in concentrations less than 
1 ppm. have pronounced effects on the electrical prop- 
erties of the semiconductor. 

Whenever purification is possible by crystalliza- 
tion from the melt, zone melting can be applied. Zone 
melting dates from the work of Bridgman in 1926. 
When an ingot of material solidified from one end, 
impurities were rejected by the growing solid and 
accumulated in the liquid. Pfann™ observed that the 
molten zone could be passed several times through 
the ingot, sweeping impurities with each pass. 

Zone melting now represents the most useful method 
for the purification of a wide variety of materials and 
has also been used for growing crystals. 

Methods for growing single crystals can be divided 
into growth from melts, vapors and solutions. Growth 
from melts is by far the most important. In modern 
methods of pulling crystals from the melt, small single- 
crystal seeds are dipped into the surface of the melt 
and then slowly withdrawn. When the seed is slightly 
cooler than the melt, material solidifies on the seed as 
a single crystal. 

If a single-crystal seed cannot be obtained, a seed 
consisting of several crystals is used. While the seed 
is being withdrawn, the temperature of the melt is 
increased slightly, causing the seed to taper to a nar- 
row neck. When a single crystal in the neck is formed, 
the temperature of the melt is restored to the original 
value and the seed increases in diameter. The rate 
of growth depends on the temperature gradient on 
the interface. 

The floating-zone technique devised by Keck and 
Golay™ requires no retaining crucible. The seed is 
supported vertically upward and the polycrystalline 
ingot vertically downward, in such a way that the 
ingot touches the top of the seed. A zone is moved 
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downwards through the ingot while the seed begins to 
melt. The direction of the zone is then reversed, and 
the seed grows as the zone moves upward. This 
method is particularly useful for materials that react 
readily with the crucible. 
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Non-Aqueous Solvent Systems 


JOSEPH J. KATZ and IRVING SHEFT 
Argonne National Laboratory 


Although non-aqueous organic solvents have long 
been used as media for organic reactions, water has 
always been the most prominent solvent for inorganic 
chemistry. 

Until about 1900, the prevalent opinion was that 
water was the only solvent in which ionic reactions and 
processes were possible. The use of non-aqueous”* sol- 
vents in both organic and inorganic chemistry has 
been increasing since then; gradually at first, more 
rapidly recently, as more fundamental research into 
the character and concepts of these systems is carried 
out and understood. The increasing availability of 
resistant materials of construction and new methods 
of handling have greatly accelerated the use of these 
systems. 

The atomic energy program has supplied a great 
impetus to this recent work. Many of the unique 
problems of nuclear fuel element processing are best 
solved by non-aqueous systems. As nuclear reactors 
become more sophisticated, specialized and widespread, 
a tremendous stimulation of interest in non-aqueous 
solvent systems results because of the utility and ver- 
Satility they contribute to the process chemist. 

Before considering specific systems, we will dis- 
cuss properties of solvents in a general way. Although 
Water is still the most common, it imposes severe re- 


—— 


‘ * As used here, the term non-aqueous solvent will mean in- 
rganic liquids—organic solvents are excluded. 
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strictions on the types of reactions that can be car- 
ried out in it, and the products that can be obtained. 
Most metals are insoluble in water, many compounds 
are hydrolyzed by water, and the use of water as a 
solvent limits, for the most part, the reaction products 
to those that are stable in the range 0 — 100 C. 

Table I lists some important properties to be con- 
sidered in selecting a solvent. One that is liquid at 
room temperature is, of course, generally the easiest 
to handle. Vacuum or pressure equipment required 
by the chemical nature of the solvent may decrease 
importance of the location of the liquid range. More 
important, the solvent must be liquid at temperatures 
where the desired product can be formed and is stable. 

Dielectric constant and viscosity are particularly 
important in reactions involving ionic species. A 
high dielectric constant is usually necessary to ionize 
reactants, and low viscosity increases the ionic mobili- 
ties and the conductance of electrolytes. Very viscous 
solvents are difficult to manipulate. 

Two types of reactions can be considered in non- 
aqueous solvents—those involving self-ionization of 
the solvent, or that involve it in direct reaction, and 
those that are independent of the solvent. One may 
choose an inert non-aqueous solvent instead of water, 
to avoid or reduce solvolytic reactions, or because 
lower liquid temperature ranges are available. To 
reduce reaction of solute with solvent, a solvent that 
is compatible or chemically similar to the solute is 
often used. Table II illustrates compounds compati- 
ble with a number of solvents. Of reactions involv- 
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ing the solvent, solvolysis is the most important. 
Solvolytie reactions are those in which the normal 
cation and anion concentrations of the solvent are 
changed by dissolution of the solute. 

The utilitarian aspects of the solvent—availability, 
cost, toxicity, purity and chemical stability—are more 
important for industrial applications than for labora- 
tory use. Chemical stability toward oxygen, carbon 
dioxide and water vapor is an important factor in de- 
termining the type of process equipment that is to be 
used. 

It cannot be emphasized too strongly that non- 
aqueous solvents almost always must be vigorously 
dried before use. Their chemical reactivity and prop- 
erties are frequently quite different in the presence 
of even small amounts of water. Primarily affected is 
ionization, but the reaction products may also be 
affected. The presence of water may, for example, 
lead to the formation of hydrates that may be difficult, 
if not impossible, to dehydrate without subsequent 
hydrolysis. 

A non-aqueous solvent is usually used when the re- 
action to be run is difficult or impossible to carry 
out in water. There are many reactions whose course 
is largely determined by the nature of the solvent. 
Solvolytic reactions have already been briefly men- 
tioned. Metathetical reactions involving precipita- 
tion, neutralization and solvation are others. Separa- 
tions in aqueous systems are frequently based on the 
formation of insoluble precipitates. Since solubility 
relationships vary, the choice of the proper non-aque- 
ous solvent may make easy the separation of materials 
that are difficult to separate in water. 

The solvent also has a marked effect on neutraliza- 
tion or salt formation reactions, primarily because 
the acidic or basic character of the solute is so de- 
pendent on it. A solute that is acid in water may act 
as a base in a more strongly acidic solvent such as 
hydrogen fluoride. Similarly, a basic solute in water 
may act as an acid in liquid ammonia. The firmness 
with which solvent is retained also varies greatly. 
(Solvation is the attachment of the solvent molecule 
to the ions or molecules of the solute.) If an anhy- 
drous or unsolvated product is desired, choice of the 
proper solvent may yield the product directly or, at 
least, yield a solvate from which the solvent is more 
easily removed. 

We will discuss a few of the important non-aqueous 
systems. Although many more could be discussed 
profitably, the wide range of those selected should 
illustrate the principles of non-aqueous 





serve to 
systems. 


Liquid, Anhydrous 
Hydrogen Fluoride 


The compound hydrogen fluoride was first prepared 
in 1768 and definitely characterized in 1771. The 
first preparation of the anhydrous material was in 
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Important properties of solvents-2fa 





Property Significance 





Determines ease of handling, stability of 
reaction products. 

Determines degree of ionization of solutes, 
solvent properties of the medium. 

Determines whether solvent is inert or active 
medium. 

Affects mobility of ionic species in solution, 
and the conductance of electrolytes, 
Affects ease of manipulation. 


Melting point|.... 
Boiling point 
Dielectric constant . 


Self-ionization. ... 


Viscosity... cec.ee 





1856, by the thermal decomposition of potassium hy- 
drogen fluoride, a method still used to obtain small 
quantities of pure material. 

The industrial manufacture of hydrogen fluoride 
consists of treating fluorspar with concentrated sul- 
furic acid at temperatures of 300 — 800 C., and con- 
densing the gaseous product. Commercial tank hydro- 
gen fluoride is usually contaminated with small 
amounts of silicon tetrafluoride and sulfur dioxide, in 
addition to some water. Usually no attempt is made 
to remove the sulfur dioxide, since in most cases it 
does not interfere with the use of hydrogen fluoride 
as a solvent. The removal of water is much more 
difficult and important. 

Although aqueous solutions are very corrosive, at- 
tack on structural materials is frequently very much 
less with the anhydrous substance. Small amounts of 
pure anhydrous hydrogen fluoride can be prepared by 
thermal decomposition of an alkali acid fluoride. The 
sodium salt is preferable because of difficulties in dry- 
ing the potassium salt. 

Larger amounts of anhydrous hydrogen fluoride are 
conveniently prepared by fractional distillation. Run- 
ner, et al.,t have described a vacuum line and still, 
to obtain hydrogen fluoride with specific conductivity 
as low as 10° mhos/cm., indicating a water content 
of less than 0.001 mole%. We have modified their 
procedure by keeping the condenser at —18 C. and 
the distillation pot at —12 C. Under these conditions, 
we have obtained hydrogen fluoride with a conductivity 
as low as 107 mhos/em. at —50 C., without going 
through a bifluoride purification step. 

In addition to the more common physical proper- 
ties of anhydrous hydrogen fluoride in Table III, 
others important to its use as a solvent will be dis- 
cussed. Anhydrous hydrogen fluoride has long been 
recognized as a very strong acid. The best measure 
of the acidity of a strong acid is the Hammett acidity 
function Ho,? which measures the ability of the acid to 
give up a proton to a series of bases that are increas- 
ingly difficult to protonate. HH. approaches pH in 
dilute aqueous solutions, and is —10.2 for anhydrous 
hydrogen fluoride.’ For comparison, the Ho value for 
a 3-M nitric acid solution is —1, indicating that an- 
hydrous hydrogen fluoride is some 9 powers of 10 
a stronger acid than the nitric acid solution. 
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Although there is no doubt that both liquid and 
gaseous hydrogen fluoride are polymeric, the nature 
and extent of self-association are not settled. A num- 
ber of infrared studies’ *° have been made to eluci- 
date the structure of hydrogen fluoride. An absorp- 
tion peak at 2.454 has been assigned to the monomer, 
while a fundamental absorption peak at 2.94 and over- 
tones at 1.45 and 0.98y are attributed to the polymer. 
A broad absorption band between 10y and 25, is sim- 
ilar to absorption in liquid water, attributable to in- 
termolecular interactions. Demonstrating that both 
phases are polymerized, this broad absorption region 
is also found in gaseous hydrogen fluoride. 

D. F. Smith has demonstrated the presence of a 
hexamer ring structure, with some tetramer and dimer 
present under certain conditions. Electron-diffrac- 
tion study’ of the vapor appears to fit a polymer in 
which simple hydrogen fluoride molecules are joined 
together by hydrogen bonding into a zig-zag chain. 
There now appears to be reasonable agreement that 
the polymerization takes the form of zig-zag chains 
accompanied by ring structures, primarily six-mem- 
bered. 

As a liquid with high dielectric constant, hydro- 
gen fluoride should be a good solvent for many salts 
and should form electrically conducting solutions. 
Jache and Cady*® have published an extensive quanti- 
tative study of the solubilities of metal fluorides in 
hydrogen fluoride, which shows striking similarity 
to those of the corresponding hydroxides in water. 
Where salts other than fluorides are soluble, solvolysis 
is extensive. Many oxides, hydroxides and carbonates 
react with hydrogen fluorides, liberating water or car- 
bon dioxide. The much lower solubility of hydrogen 
halides in hydrogen fluoride than in water is explained 
by the much greater acidity of hydrogen fluoride. 
Many qualitative observations on the solubility of 
various inorganic materials have been summarized by 
Simons.’ 

Solubility of organic compounds is generally higher 
in hydrogen fluoride than in water, and generally de- 
pends on the basicity of the solute. Thus, oxygen-, 
nitrogen-, and sulfur-containing organic compounds, 
such as alcohols, ethers, phenols, amines, cyanides 
and mercaptans are soluble in hydrogen fluoride. Sub- 
stituents that decrease the ability of the compound 


Compatible solvents—T 








Solvent Compatible Compounds 
NH, (or deriva- Ammonium salts, amides, imides, nitrides and 
tives nitrogen complexes. 

HF, H.SO,.... | Reactions needing strong proton donating or 
dehydrating media. 

BrF;, HF...... Metal fluorides, fluoro-complexes. 

) ae , | Thionyl or sulfuryl compounds, sulfites. 

NiOy... 2... Nitrosyl or nitryl compounds; metal nitrates or 
nitrate complexes. 
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to act as a proton acceptor usually decrease its solu- 
bility in hydrogen fluoride. While phenols are readily 
soluble, nitrophenol is Jess so, and trinitrophenol is 
essentially insoluble. Saturated aliphatic hydrocar- 
bons and their halogen derivatives are not very soluble 
in hydrogen fluoride, though often more so than in 
water. 

Aromatics are more soluble than aliphatic hydro- 
carbons, and both dissolve in hydrogen fluoride to a 
much greater extent than in water. Aliphatic side 
chains seem to decrease the solubility of aromatics, 
however. Thus benzene is more soluble than toluene, 
which in turn is more soluble than xylene. 

Anhydrous hydrogen fluoride has also been used as 
a solvent for proteins and other biologically impor- 
tant substances,” e.g., amino acids, insulin, ACTH, 
chlorophyll and vitamin B,,.. Proteins, in general, form 
clear mobile solutions and, when the hydrogen fluoride 
is evaporated, can be recovered as a film, usually trans- 
parent and frequently still soluble in water. 

Solutions in hydrogen fluoride have been studied 
mainly by conductivity methods." As a liquid with a 
high dielectric constant and low viscosity, hydrogen 
fluoride is a good ionizing solvent. Dissolution of 
most inorganic solutes gives highly conducting solu- 
tions. For simple fluorides, normal dissociation into 
ions, followed by solvation of the fluoride ion to 
HF.-, appears to be the general case. The solution 
process for solutes containing a foreign anion may 
involve solvolysis as a first step, followed by a proton 
transfer from the solvent. This behavior accounts 
for the high conductivity of salts such as nitrates and 
sulfates, as shown by 

KNO; +- 4HF — H.NO;*+ + Kt + 2HF.- 
H.NO;+ + 2HF — NO.* + H;0* + HF:- 

Most organic solutes that can act as bases in hy- 
drogen fluoride dissolve with the transfer of a proton 
and the formation of a complex cation and the fluoride 
ion. These solutions are highly conducting and the 
solute (most simple oxygen-containing organic com- 
pounds) may be regarded as completely protonated. 
If the basic character of the molecule is reduced, as 
by replacement of a methyl group with trifluoromethy] 
in ethanol or acetic acid, the solution is only slightly 
ionized. For molecules that are even weaker bases 
(e.g., nitrobenzene or phenol), solubility in hydrogen 
fluoride leads to un-ionized, nonconducting solutions. 
The range of solute basicity, where an acid solvent 
can dissolve weak bases without proton transfer, is 
limited. The solubility of still weaker bases (e.g., 
perfluorobutyl ether) in hydrogen fluoride falls to very 
low levels.” 

Adams and Katz” have confirmed the acid-base char- 
acter of solutions of organic materials in hydrogen 
fluoride by a study of the infrared spectra. They find 
three absorption regions at 3,000 cm.”, 1,800 cm.* 
and 800 cm.” that they attribute to hydrogen-fluoride 
stretching vibrations in a molecular complex, the 
HF.” ion, and hydrogen vibration in a molecular com- 
plex, respectively. 

It is interesting that the HF. ion absorption does 
not appear in solutions of the weak bases nitrobenzene 
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Physical properties of some non-aqueous solvents and water—Table IIL. 





























Property H,O HF SO; N.O, NH; BrF; POCI; AsCl; 
Melting 0.0 —83 —75.5 —11.2 —77.7 8.8 1 —18 
Point, “C 
Boiling 100 19.5 —10.1 21.1 —33.35 127.6 108 130 
Point, °C j = a A 
Dielectric 81.7 83.6 17.27 2.42 TE 13.9 13 
Constant 18 C. oc. —16.5C. 18 C. —OORS: | 9 Soke 22 C. 20 C 
Specific 4x107§ 1-3x10-§ 3-5x10-7 2x10-!5 5x107-!! 8x10-% 2x 1078 10-7 
Conductivity 18 C. 0C. -—65to —20C. I17C. —33 C. 20 6. 20 C. 20 C. 
Mhos, cm. a : 

Viscosity 1.79 0.256 0.39 0.535 0.255 2.22 eis 1.068 
Cp. oc. oc. Oc. OC. —33 C. 25 C. 20 C. 25 C. 
Density 1.00 1.00 1.46 1.448 0.65 2.80 1.648 2.150 
Gm./ml 4C OC. —10C, 20 C. —10C. 25 C. 20 C. 25 C. 
Vapor Pressure 0.0313 1.20 3.23 .0 10 0.023 0.053 0.013 
Atm 25'C 25 C 20 C. 21.1C DIC. BIC 27 C. 25 C. 
and phenol, which have low conductivity. With the fluorides can be prepared by neutralization of solutions 


strong base, ethanol, this absorption appeared on first 
addition of hydrogen fluoride. With somewhat weaker 
bases, ether, acetone, acetonitrile, tetrahydrofuran 
and dioxane, the HF. absorption does not appear until 
enough hydrogen fluoride has been added to raise the 
dielectric constant high enough to dissociate the com- 
plex. Until this point, the absorption due to the 
undissociated complex increases with increasing hy- 
drogen fluoride until the onset of ionization. At high 
hydrogen-fluoride concentrations, one obtains absorp- 
tions due to the polymer formation and its self-ioniza- 
tion to give HF. ions. 

Katz and co-workers” ” investigated mixed hydrogen 
fluoride solvent systems. Sulfur dioxide and hydrogen 
fluoride are miscible in all proportions. Vapor pressure 
at 25 C. of a mixture of equal parts by weight of 
sulfur dioxide and hydrogen fluoride is less than 3 
atm. Although liquid sulfur dioxide seems to have 
slight, if any, solvent action on proteins, mixtures of 
sulfur dioxide and hydrogen fluoride immediately dis- 
solve many of them. These mixtures dissolve cellulose, 
as well as some proteins not soluble without damage 
in pure hydrogen fluoride. Sulfur dioxide can be used 
to salt proteins out of hydrogen fluoride solutions, 
and this solvent system may be particularly useful 
for fractionation procedures. 

Because of extensive solvolysis of foreign ions in 
hydrogen fluoride, its use as a solvent for inorganic 
reactions is limited. In addition to the preparation 
of simple fluorides, an important use of solvolytic 
reactions in hydrogen fluoride has been the prepara- 
tion by Woyski* of alkali hexafluorophosphates by 
solvolysis of the metal chloride and phosphorus penta- 
chloride: 

MCl + HF ~ MF + HCI¢ 

PCI; + HF —~ PF; + 5HCIf 

PF; + MF —M (PF;) J 
These reactions are carried out at temperatures of an 
ice-salt bath and give very high yields. Many complex 
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of acidic fluorides, e.g., SbF,, with basic fluorides, 
such as rare earth fluorides. Solutions of acids in 
hydrogen fluoride have been used to dissolve metals 
to form complex metal-fluoride salts. 

By far the most important use of hydrogen fluoride 
as a solvent has been for organic reactions. It acts as 
a dehydration agent, a reagent for preparation of 
organic fluoride compounds, a polymerization agent 
and a catalyst for condensation and hydrolysis reac- 
tions. Many of these reactions, conditions and prod- 
ucts obtained have been summarized by Simons.” 

Of special importance has been the Simons Process* 
for the electrochemical manufacture of fluorocarbons 
and other fluorine-containing compounds, without the 
need for elemental fluorine or its equivalents CoF,, 
AgF. or BrF;. This process produces fluorocarbons 
directly in one step by replacement of hydrogen with 
fluorine, on organic chemicals dissolved in hydrogen 
fluoride, or in contact with liquid hydrogen fluoride 
made conductive with some electrolyte. 


Liquid Sulfur Dioxide 


Undoubtedly, sulfur dioxide was one of the earliest 
proton-free solvents used at all extensively. Because 
of its industrial use as a refrigerant and in petroleum 
refining, it is readily available at fairly high purity. 
It is produced industrially by roasting sulfur or sul- 
fide ores in air. Main contaminants are sulfur trioxide 
and water, both of which are easily removed by first 
passing the gas through concentrated sulfuric acid to 
remove the sulfur trioxide, and then passing it over 
phosphorus pentoxide to remove residual water. 

Physical properties of anhydrous sulfur dioxide are 
shown in Table III. The long liquid range makes it a 
convenient solvent to use, even at room temperature 
without excessively high pressures. It does not attack 
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glass equipment or react vigorously with most ma- 
terials. 

As one would surmise from the low dielectric con- 
stant, co-valent solutes are more soluble than ionic 
compounds. Bromine, iodine monochloride, boron tri- 
chloride, carbon disulfide, phosphorus trichloride and 
oxychloride, and many thionyl compounds are com- 
pletely miscible.” Iodine monobromide and phosphorus 
tribromide are quite soluble. The Group IV tetra- 
halides are also very soluble and become completely 
miscible with sulfur dioxide above a critical tempera- 
ture that varies from compound to compound.” Quan- 
titative data on ionic salts from Jander” are in Table 
IV. 

Most organic compounds are very soluble in liquid 
sulfur dioxide. Alcohols, esters, amines, phenols, aro- 
matic hydrocarbons and many of their derivatives are 
‘aadily soluble. Use is made of the low solubility of 
aliphatic hydrocarbons in petroleum refining to sepa- 
rate the aliphatic and aromatic components. 

Although pure sulfur dioxide does not dissolve pro- 
teins, they can be salted into it by addition of soluble 
salts such as iodides and thiocyanates.” * 

In view of the unsettled situation regarding the 
nature of solutions in sulfur dioxide, a brief discus- 
sion is appropriate. To unify and explain many of 
the reactions that occur, Jander* has applied the sol- 
vent-system concept,” with the self-ionization of sul- 
fur dioxide to thionyl and sulfite ions: 

280. — SO** + SO;> 

These ions are presumed to have real existence 
in solution, as do those produced by self-ionization 
of water. Thionyl compounds would thus be acids, 
and sulfites would be bases in the system, ionizing 
to give common solvent ions. The concept has been 
useful in systematizing the ionic reactions, and under- 
standing conductivity and related phenomena. 

As additional supporting evidence, Jander shows 
the reaction of the base, triethyl amine, with sulfur 
dioxide to form a complex thionyl cation (R,NSO)** 
as the amine does with the proton in water solutions. 
The work of Bateman, Hughes and Ingold* showing 
that the amine complex was really the solvate, 
R,N.SO., first cast doubt on the application of the 
solvent-system concept to sulfur dioxide. 

The most conclusive contrary evidence, however, is 
from isotope exchange investigations, ™ that 
indicate there are insufficient thionyl ions in sulfur 
dioxide to account for the speed of neutralization re- 
actions with sulfites. In fact, thionyl compounds may 
well ionize as shown: 


26, 27, 28 


SO.Cl], = SOCI* + Cl- 
The chemistry of solutions in liquid sulfur dioxide 
still remains unresolved. A more-detailed discussion 
can be found in a good review by Elving and Marko- 
witz.” 

The difference in solubility between aliphatic and 
aromatic hydrocarbons in sulfur dioxide has been used 
in petroleum refining. High-octane gasolines are rich 
in aromatics and olefins that are readily extracted by 
sulfur dioxide. Since organic sulfides and mercaptans 
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are also extracted, this process is limited to low-sulfur 
stocks. Since diesel fuels are high in aliphatic hydro- 
carbons, a sulfur dioxide extraction of kerosene dis- 
tillates at —10 C. can be used in their preparation. 
Sulfur dioxide has also been used to remove aromatics, 
olefins and sulfur in the refining of special transformer 
and turbine oils. 

The high solubility of co-valent compounds makes 
sulfur dioxide a useful medium for carrying out many 
organic syntheses, such as the Friedel-Crafts reac- 
tion and aromatic sulfonation. Solutions of bromine 
in sulfur dioxide have been used in the addition of 
bromine to unsaturated compounds and for substitu- 
tion reactions. A useful preparation” of anhydrous 
hydrogen bromide is the addition of water to bromine 
in sulfur dioxide: 

Br: + 2H.0 H.80, J 
A novel use has been as a solvent in infrared studies™ 
of organic and inorganic solutes. 

The copolymerization of unsaturated hydrocarbons 
with sulfur dioxide has been catalyzed by means of 


SO, — 2HBr 


,gamma radiation.” Reactions with propylene, 1-butene. 


2-butene, isobutene, isobutylene, 1,3-butadiene, nonene, 
and styrene were carried out primarily 
at room temperature using a Co-60 for 
radiation. The resulting polysulfone is a thermoplastic 
resin with physical properties similar to some major 
commercial plastics, but having inherent deficiencies. 
This procedure, however, illustrates the potential util- 
itv of non-aqueous solvents in radiation chemistry. 


dodecene 
source 


Liquid Ammonia 


After water, liquid ammonia has been the most in- 
tensively studied of all inorganic solvents. Starting 
with Weyl, who first observed in 1864 that sodium and 
potassium metals dissolve in liquid ammonia, and as 
a result of the extensive work of Franklin, Kraus 
and Cady, these solutions of metals have interested 
successive generations of chemists. Several excellent 
reviews” ™ of the entire field have appeared. 

Ammonia is generally prepared by catalytic com- 
bination of the elements, and is available in the an- 
hydrous condition in very large quantity. Physical 
properties are shown in Table III. The abnormally 
high melting and boiling points, which are out of line 
with other Group V hydrides of the Periodic Table, 
indicate appreciable association in the liquid state. The 
high dielectric constant and heats of vaporization and 
fusion are additional evidence. 

Liquid ammonia is an excellent electrolytic solvent, 
though not as generally satisfactory for ionic com- 
pounds as is water. Because its viscosity is lower than 
that of water, ionic mobilities and conductances are 
higher in ammonia than in aqueous solution. 

The high solubility of alkali and alkaline earth 
metals in liquid ammonia and the use of these solu- 
tions as reducing agents have been primary factors 
in the use of liquid ammonia as a solvent. The stabili- 
ties of these solutions of alkali metals decrease with 
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Solubilities of inorganic salts in sulfur sioxide THEE 





lon 50;- °F- Gji> Br- i= SCN- CN- ClO. CH;COO- SO, CO;~ 
Lit 23.0 2.82 6.0 1,490 3.48 1.55 

Nat 1.37. 6.9 — insol. 1.36 1,000 80.5 3.67 8.90 _ insol. 

Kt 1:68 3:1 5.5 40.0 2,490 502.0 2.62 0.61 __ insol. 

Rb* 1.27 27.2 

NH,*+ | 2.67 1.67 6.0 580 6,160 2.14 141.0 5.07 

Tit 4.96  insol. 0.292 0.60 1.81 0.915 0.522 0.43 285.0 0.417 0.214 
Ag* insol. _ insol. <0.07 0.159 0.68 0.845 1.42 1.02 _ insol. 

Bet++ 5.8 

Mg** J insol. 1.47 1.3 0.50 

Batt insol. insol. 18.15 insol. 

mn 11.75 3.45 40.4 insol. 

Cd++ insol. 1.17 

Hg** 3.80 2.06 0.265 0.632 0.556 2.98 0.338 

Pb++ 2.16 0.69 0.328 0.195 0.371 0.386 2.46 _ insol. 

Co*t* 1.00 12.2 insol. 

Al+*++ very 0.60 5.64 

Sb+++ 0.56 575.0 21.8 0.26 

Bit++ 0.60 3.44 

Nit? insol. insol. 0.08  insol. __ insol. 





Note: Values are maximum solubilities, millimoles/1,000 gm. of SOz at O C.1° 


increasing atomic weight. While solutions of sodium 
are stable for months, cesium solutions deteriorate 
rapidly with formation of the amide and evolution of 
hydrogen. Even after considerable investigation of 
these solutions, their nature is not completely under- 
stood. 

The situation may be summarized® as follows: 
all evidence shows that concentrated metal-in-am- 
monia solutions behave essentially as metals. In dilute 
solutions it is probable, from magnetic evidence, 
that an equilibrium M, = 2M* + 2e exists. Optical 
and electrical evidence indicates that the electrons 
are solvated or trapped in some kind of bound struc- 
ture or cavity among the ammonia molecules, although 
it is difficult to explain the high conductivities with 
this assumption. Cell measurements show that the 
mobility of the negative particle is very much greater 
than the positive. Investigation” continues, but the 
exact state of the electrons in the metal-in-ammonia 
solutions is still the subject of considerable con- 
troversy. 

Iodine, phosphorus and sulfur are soluble in am- 
monia, with some solubility claimed for selenium. In 
these cases, solution probably involves reaction with 
the solvent, as shown in the reaction between sulfur 
and ammonia: 


10S + 16NH; @ NS; + 6(NH,)2.S 


Thiocyanates, nitrates, nitrites, perchlorates and per- 
sulfates are very soluble, and iodides are more soluble 
than bromides or chlorides. Fluorides are insoluble, 
as are salts of oxy-anions, e.g., sulfate, sulfite, car- 
bonate and phosphate, and oxides, hydroxides and 
sulfides. Most ammonium salts, with the exception of 
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those just mentioned, are very soluble and act in liquid 
ammonia as acids. 

Low dielectric constant and high basicity make liquid 
ammonia a better solvent than water for organic 
materials. Most simple aliphatic compounds are in- 
soluble in liquid ammonia but olefins and acetylenes, 
probably because they are more acidic, are soluble. 
Alcohols and phenols, which are proton donors in 
liquid ammonia, are very soluble. While diethyl ether 
and simple esters are soluble, solubility decreases with 
higher members of the series. Carboxylic acids react 
to form ammonium salts, as do alkyl and ary] sulfonic 
acids. 

Nitrogen compounds, especially those related to am- 
monia, are very soluble. Amines, acid amides and 
amidines are all very soluble, but decreasingly so as 
the organic radical becomes larger. Heterocyclic nitro- 
gen compounds are soluble. Although normally non- 
electrolytes, aliphatic and aromatic nitro compounds 
apparently react with the solvent to form highly con- 
ducting solutions. 

By far the main use of liquid ammonia as a solvent 
is in reduction reactions. Reductions in water are 
limited to reducing agents no stronger than hydrogen 
—stronger ones liberate the hydrogen from water. 
Ammonia permits use of the strong reducing systems 
provided by solutions of alkali metals. Many Group 
IV, V, and VI elements are reduced and form binary 
compounds with the alkali metal. Plumbides, arse- 
nides, sulfides, oxides, etc., are formed by reduction 
of the respective element. Series of compounds can 
be prepared depending on the amount of element re- 
duced. Thus Na,Pb, NaPb, NaPb, and Na,Pb, are 
formed as additional lead is reduced by a solution of 
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sodium in liquid ammonia. Most other elements do not 
react. 

Metal halides are frequently reduced to metal or in- 
termetallic compounds with the alkali metal. Metal 
oxides are generally reduced to the metal, which may 
then itself be further reduced. Oxides of transitional 
elements are reduced to lower oxides, or in some cases 
to the free element. Salts of ternary or more complex 
anions are usually reduced to the metal. The reduc- 
tion of sodium nitrite by a sodium solution gives the 
explosive Na.NO.; K.NO., which is not explosive, is 
obtained from potassium nitrite and a potassium solu- 
tion. Either mixed system gives KNaNO.. 

A great deal of qualitative information regarding 
organic reactions with metal-ammonia solutions is 
available, but little is known about side reactions or 
reaction mechanisms. Not only can reduction occur 
by the electron in solution, but the “nascent” hydrogen 
formed by reaction of the acid organic material, e.g., 
phenol or alcohol, can also participate.” 

This has been a brief description of reactions of 
inorganic and organic compounds with alkali-metal- 
ammonia solutions. Watt’s reviews™ are far more 
complete. 

Liquid ammonia has been used for the extraction 
of alkaloids and sugars from natural products, for 
removal of phenols from coal tar, for the purification 
of petroleum products, the extraction of ergot and the 
purification of cellulose esters and insulin. 


Fused Salts 


Although fused salts constitute the largest group 
of non-aqueous inorganic solvents, and are undoubtedly 
the oldest, virtually no investigations of the nature of 
solutions and reactions in these media were carried 
out until quite recently. L. M. Foster of the Alcoa 
Research Laboratories in a recent report® states, 
“One may wonder why there is still an unexplained 
situation with regard to cryolite in an industry that 
for seventy years has been producing aluminum from 
the electrolyte that is essentially unchanged in com- 
position and manner of use from the time it was first 
melted by Charles Martin Hall.” 

Information on high-temperature systems had been 
difficult to obtain because of lack of suitable experi- 
mental techniques and equipment. Largely because of 
the atomic energy program, a considerable™ effort is 
how being made to study and understand these sys- 
tems. 

The properties of fused-salt solvent systems are as 
varied as the systems used. Table V shows the melt- 
ing point of a number of the more common salts and 
eutectic mixtures. Except for a very few isolated 
ima other physical data are not generally avail- 
able, 

Fused-salt systems are particularly useful solvents 
for metals, dissolving many more than does liquid am- 
monia, to form highly colored, strongly reducing solu- 
tions. The conductivity of the fused salt is increased 
by dissolution of the metal, but not to the same extent 
a in liquid ammonia, indicating perhaps that the 
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electrons are not as free. Table VI shows the solubil- 
ity of some metals in their molten chlorides. 

Absorption spectrophotometry has been one of the 
classical tools in elucidating the chemistry of aqueous 
solutions; its application” to the study of oxidation 
states and complex ions in fused salts has also been 
very fruitful. The following generalizations concern- 
ing the actinide elements, for example, can now be 
made: 

All oxidation states of the various actinides known 
in aqueous solutions exist in inert fused-salt systems. 
Because these fused-salt solvents are so resistant to 
oxidation and reduction, unusual oxidation states such 
as thorium (II) and americium (II) unknown in 
water, can exist. The relative stabilities of oxidation 
states in molten salt solutions are similar to those of 
aqueous systems, and the absorption spectra bear a 
striking resemblance to the spectra of the same states 
in water. Molten salt solutions thus possess many ad- 
vantages in the study of transition elements. 

The structure of complex ions in fused salts has 
also been investigated. By comparing the spectra of 
solid complexes, Cs.MCl,, with those in chloride melts, 
the tetrahedral complex ions CoCl,-, NiCl= and CuCl,* 
have been identified. Although interpretation of ac- 
tinide spectra is more complicated, the existence of 
UCI,= and NpCl,= in chloride melts is now definite. 

Applications of fused-salt systems are primarily in 
separation processes. Fluoride melts are being con- 
sidered for the initial dissolution of reactor fuel ele- 
ments. Separation of the metal ions by chromatog- 
raphy“ or solvent extraction” methods in fused salts 
are being investigated. A few generalizations can be 
made: using ion-exchange methods with completely 
or even partially ionized salts appears impossible be- 
cause of the very strong extracting agents that would 
be required. Precipitations based on solubility rela- 
tions and metathesis reactions are more hopeful. 
Volatilization of compounds from fluoride and chlo- 
ride melts has already proved useful, and can be ex- 
tended to other systems. 

Because of their wider range of oxidation-reduction 
potential, fused salts are useful for preparation of 
elements whose redox potential lies outside the range 
of water. Classical, of course, is the preparation of 
aluminum by electrolysis of cryolite solutions. Simi- 


Melting points of fused salts— ‘a Te 











Melting Point, Melting Point, 

Salt °c. Salt a > 
LINO;-KNO; (eutectic)... 132 | NaF-KF (eutectic)........ 71LO 
LINO;-NaNO;-KNO; Pyridinium chloride....... 144 
RGINBENGES: 2 .6cce sean 120 | Ammonium nitrate. ...... 170 
NaNO;-KNO;-(eutectic).. 218 | Ammonium thiocyanate... 150 
LiCI-KCI (eutectic). ...... 350 | Ammonium acetate....... 114 
NaCli-CaCl, (eutectic). ... 500 | HgBr2................. 238 
LiF—NaF (eutectic)........ GIF MEG Glas iis ile aivislesiene etree 279 
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Solubility of metals g ry. 
in molten chlorides—Table vi 





Temperature, Solubility, 
Metal Solvent rigs. Mole % 
K KCl 800 1 
Mg MgCl 900 lee 
Ca CaCl, 900 16 
Sr SrCly 900 20 
Ba BaCl, 900 30 
Cd CdCl. 650 16 
Ce CeCl; 800 33 
Hg HgCl, 280 7 





larly, fluorine is prepared by electrolysis of acid-fluo- 
ride melts. Many metals can also be prepared by chemi- 
cal reduction in fused salts. 

Prospects for further advance in the science and 
technology of fused salts appear to be very good. 


Miscellaneous Solvents 


The solvent character of many additional materials 
has been investigated. Application of the solvent-sys- 
tem theory to these solvents has been useful in cor- 
relating and explaining the reactions and products 
obtained. Many of these solvents are considered to un- 
dergo self-ionization, and yield ions characteristic of 
the solvent, as shown in Table VII. In water and 
other protonic solvents, self-ionization and acid-base 
reactions involve transfer of a proton from the acid 
reactant to the base. These are accomplished in the 
aprotic solvents by transfer of an anion from the base 
to the acid. 

Emeléus and co-workers” “* applied these con- 
cepts to bromine trifluoride and its solutions, and pre- 
pared and characterized a large number of new com- 
pounds. 

A number of bases, KBrF,, AgBrF, and Ba(BrF,),, 
prepared from the appropriate fluoride and bromine 
trifluoride, are known in this system—as are several 
acids, BrF.SbF, and BrF.NbF,. Dissolution of either 
acid or base in bromine trifluoride greatly increases 
the conductivity of the solution, indicating their ionic 
character. Reaction in bromine trifluoride of the silver 
base, for example, with the antimony acid yields a com- 


o 


Self-ionization of some » He 
nonprotonic solvents—Table: VII. 





Solvent Self-lonization 
BrF ten es ee ee ee ee ee BrF.* BrF,- 
© [a Pee me, Perera cree, POCI,+ Cci- 
AsCl ae ee ey AsCl.* AsCl,~ 
PEO a ich hss SONOS eee NO+ NO,;~ 
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plex fluoride salt, as shown in the equation below: 
AgtBrF.- + BrketSbk- —~ AgSbF, + 2BrF; 

These acidic and basic addition compounds of BrF, 
are particularly useful as fluorinating reagents for 
organic and inorganic compounds.” “ 

Gutmann” investigated ionic reactions in non- 
aqueous chloride and oxychloride solvents, primarily 
arsenic trichloride and phosphorus oxychloride. Self- 
ionization and many ionic reactions in these solvents 
have been explained on the basis of a chloride-ion 
transfer mechanism. The small conductivities of the 
pure solvents are due to the solvent ions in Table VII. 

The occurrence of chloride transfer reactions in 
arsenic trichloride has been confirmed by radiochemi- 
cal exchange reactions and by conductometric, poten- 
tiometric and transport measurements, which show 
high mobility of the solvent ions. Compounds contain- 
ing the solvent ions of arsenic trichloride have also 
been prepared: 

(C2H;)4 NC] + AsCl; = (CeH;)4N*+ +- AsCl,- 
FeCl; + AsCl = AsCl.* +- FeCl, 
(CoHs)4N+ + FeCl.- = [(C2H;),N]FeCh, 

Similar to the hydrogen-ion transfer and hydrogen 
bridges (bonds) in water, chloride-ion transfer can 
be postulated” without major structural changes, by 
assuming formation of chloride bridges in solution. 

Phosphorus oxychloride is somewhat different. Al- 
though the positive solvent ion, POCI.*, solvated in solu- 
tion, evidently exists in a number of compounds, no 
compound that might contain the solvated chloride ion, 
POCI,, has apparently ever been isolated. 

Solutions of phosphorus oxychloride have been 
studied by conductometric and potentiometric methods 
using molybdenum electrodes. Just as hydrogen ion 
activity in aqueous systems measures acidity, chloride 
ion activity measures basicity. A sharp change in 
this activity occurs near equivalence, indicating that 
chloride ions are involved in the reaction. 

Reaction behavior of solutes in phosphorus oxychlo- 
ride is complicated by the possibility of coordination 
through an oxygen bridge, as well as the expected 
chloride bridge. In fact, the solvated cation with a 
tetrahedral phosphorus configuration likely contains 
an oxygen bridge as shown: 


ca o6ct (Cl t 
CI-P-0-P-0 

I 

cl 


For strongly acidic chlorides, the chloride coordina- 
tion appears to be most important, while the oxygen 
coordination is more important for basic chlorides. 
One must also consider association processes, which 
undoubtedly yield poly-ions. Only for inert chlorides 
such as silicon tetrachloride are these not important. 

Properties of anhydrous compounds are_ usually 
quite different from their hydrates. This is partic- 
ularly indicated in the work of Addison™ in liquid 
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NON-AQUEOUS SOLVENTS ... 


dinitrogen tetroxide. Anhydrous nitrates of transi- 
tion metals cannot be obtained from the hydrates be- 
cause of hydrolysis. They are, however, readily pre- 
pared from the metal in dinitrogen tetroxide. The 
isolation of stable, frequently very volatile, anhydrous 
metal nitrates is one of the most interesting results 
of non-aqueous solvent studies in recent years. 

Other more common materials have also been used 
as non-aqueous solvents. Sulfuric and acetic acid have 
long been used by organic chemists as media for 
numerous reactions. Acid-base relationships in glacial 
acetic acid are sufficiently unusual to warrant its wide- 
spread use in analysis and identification of organic 
cempounds. 

Sulfuric acid has also been used as a solvent and 
co-reactant with nitric acid for nitration of organic 
materials. It is only relatively recent, however, that 
enough fundamental research on this mixed solvent 
system has been carried out to understand the role of 
sulfuric acid in the ionization of nitric acid, to form 
the nitronium ion, NO.*, the nitrating species. 

Although non-aqueous solvents have been used as 
reaction media for many years, only recently have 
investigations into the fundamental physical and 
chemical nature of these systems provided practical 
results. A large number of solvents can be used for 
different types of reactions, many of which could not 
be carried out in water. The best solvent for a par- 
ticular reaction can frequently be predicted from the 
known properties of solvent systems. This knowledge 
is also used to apply non-aqueous solvents to many 
phases of analytical procedures. New applications of 
non-aqueous solvents will undoubtedly be forthcoming 
as the fundamental understanding of these systems 
progresses. 
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NEW TRENDS IN CHEMISTRY 


Irreversible Thermodynamics 


Although the past generation has brought refinement of classical equilibrium 
thermodynamics—and particularly has improved calculation aspects—newer 
efforts have married it with statistical mechanics, produced this offshoot. 


RALPH J. TYKODI, Illinois Institute of Technology 


There are at least two ways of approaching the 
thermodynamics of irreversible processes. One starts 
with the work of Onsager’ and builds around it a 
thermodynamic framework, the most important fea- 
tures of which are force-flux equations, Onsager re- 
ciprocal relations, and matters pertaining to the rate 
of entropy production.*” Beginning to penetrate text- 
books on chemical engineering thermodynamics,” ‘ 
this formalism will become increasingly familiar. 

A second approach to ncn-equilibrium processes was 
outlined recently in a series of papers in the Journal 
of Chemical Physics.’ It considers stationary states 
and steady-rate processes, and—deriving its concepts 
from the classical ones of heat, work and energy— 
develops a suitable formalism for such situations. It 
is this latter approach we consider here. 


Joule-Thomson Porous-Plug Experiment 


For purposes of orientation, let us consider a well- 
known example of an irreversible process, the flow of 
a gas across a porous plug (the Joule-Thomson experi- 
ment). The gas and plug are thermally insulated from 
the surroundings. Defining the system of interest as 
in Fig. 1 (where + is high-pressure side, — is low- 
pressure side), let us assume that the gas flows across 
the porous plug at a steady rate of dn/dt moles per 
second. Further, assume that the gradients in tem- 
perature and pressure can be localized in a region 
near the plug, and that sufficiently far from the plug 
the thermodynamic state of the gas is characterized 
by the variables (7,, P,) and (T., P.). 

We thus divide up the system into terminal parts 
that are homogeneous in intensive variables, and a 
part on-the-line that contains gradients in intensive 
Variables. We now further assume that the part on- 
the-line remains stationary—i.e., invariant in time at 
any point—during the steady-flow process. Taking 
a definite mass of gas and the porous plug as our sys- 
tem, we can apply the first law of thermodynamics to 
the adiabatic steady-flow process: 


dE/dt.ystem = —dW/dt = —P,dV,/dt —P_dV_/dt (1) 
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Since the flow is between terminal parts of the system, 


dE /dtsysteem = E,* dn,/dt + E_* dn_/dt (2) 
dV/dt = dn/dt(V* (T, P)] (3) 
—dn,/dt = dn_/dt = dn/dt (4) 


where the asterisk indicates a molar property of the 
gas. The part on-the-line, being stationary, does not 
contribute to dH/dt.,.tem. Putting Eqs. (1)-(4) to- 
gether, and neglecting kinetic-energy contributions to 
the internal energy, we get 


(E_* — E,*) dn/dt = (P, V,* — P_V_*)dn/dt (5) 
H_* = H,* (6) 
where H* = E* +- PV*. 


Eq. (6) is the constant-enthalpy condition for the 
porous-plug experiment. In deriving it, we have made 
use of several features characteristic of the partic- 
ular version of the thermodynamics of irreversible 
processes that we are developing. Let us now list the 
assumptions upon which this version is based: 

1. The system is capable of sustaining steady-rate 
operations under the described conditions. 

2. The system can always be divided into terminal 
parts and parts on-the-line, the latter being station- 
ary during steady-flow operations. 

3. Certain nonflow states can be treated as the limit 
of a sequence of steady-flow states. 

The consequences of yet another assumption are 
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Two thermal states of a gas 


connected by a capillary —Fig. 2 





often investigated, and are particularly interesting: 

4. In a sequence of steady-flow states converging 
on a nonflow state, the limiting state is that of mini- 
mum entropy production relative to nearby flow states. 

Assumption 1 plays the same role here that the 
analogous assumption plays in equilibrium thermo- 
dynamics. It is, in the latter, always tacitly assumed 
that equilibrium states can be achieved under the 
given conditions. If a set of experiments yields con- 
flicting results, one concludes that at some stage he 
failed to attain equilibrium. It is equally so with 
steady states. Conflicting results imply failure to 
achieve steady states at some point in the procedure. 

Assumption 2 is one of the distinguishing features 
of the present approach. Division of the system into 
terminal parts and parts on-the-line is especially fruit- 
ful when applied to steady states. In a steady state, 
the parts on-the-line are stationary; the change in 
any thermodynamic property of the system in a given 
time interval is found by summing the changes in the 
terminal parts for the appropriate time interval. 

Assumption 3 allows one to embed a nonflow state 
in a larger class of steady-flow states to help deter- 
mine conditions of migrational equilibrium. Much 
the same thing is done in equilibrium thermodynamics 
when variations are taken around an equilibrium state 
to determine its extreme properties. 

Assumption 4 is known to hold in monothermal fields 
when the reference nonflow state is a state of ther- 
mostatic equilibrium.* It is interesting to trace the 
consequences of this assumption for more-general 
cases. If it could be shown that assumption 4 is al- 
ways true, the result would be of sufficient importance 
to merit calling it the Fourth Law. 


Thermomolecular Pressure Effects 


Let us apply the procedures thus far introduced to 
another well-known non-equilibrium situation. If we 
connect two thermal states of a gas with a capillary 
linkage, Fig. 2, it is possible to have a steady flow 
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of heat through the apparatus without a flow of mass. 

The state of steady heat flow without mass flow is 
said to be one of migrational equilibrium. It is 
usually observed that in a state of migrational equi- 
librium, the pressure on the high-temperature side 
is greater than the pressure on the low-temperature 
side. The fact that the temperature gradient in the 
system gives rise to a pressure gradient is described 
by saying that the system exhibits a thermomolecular 
pressure effect. 

In Fig. 2, we have marked out terminal parts (A,B) 
and a part on-the-line. We have surrounded terminal 
parts A and B with thermostats that serve as source 
and sink for the steady heat flow. We describe the 
heat flow through the system in terms of entropy 
changes in the thermostats, i.e, dQ/dtterminar = 
—TAdS/dtthermostare For convenience, we shall assume 
that the capillary tube is efficiently insulated so that 
there are no lateral heat losses from its surface (full- 
flux linkage). 

For the case of steady heat flow with no mass flow, 
we have 

dE /dteystem = —TadSa'/dt — Tg dSp"/dt = 0 (7) 
where dS,"/dt represents the rate of accumulation of 
entropy in the heat reservoir at temperature 7). If 
we now induce a steady flow of mass between the ter- 
minal parts, such that dn,/dt + dn,/dt = 0, and neg- 
lect kinetic energy terms, we get: 
dE'/dtsystem = Ea* dna/dt + Ep* dng/dt 
=—T 4 (dS4"/dt)'’—T x (dSg"/dt)'’— PadVa/dt—PsdVe/d (8) 

The primes refer to steady mass-flow conditions. 
Again, the asterisked letter represents a molar prop- 
erty of the gas; subscripts identify the terminal part. 
The rate of influx of mass and volume into the terminal 
parts, respectively, are identified by n; and V,. Being 
stationary during the steady-flow process, the part of 
the system on-the-line does not contribute to Eq. (8). 

If we subtract Eq. (7) from Eq. (8), set dV,/dt = 
V,*dn,/dt, let A(dZ/dt) = (dZ/dt)’ — dZ/dt (where Z 
is a property), and divide the resulting expression 
through by dn,/dt, we get 

Ha* — Hg* + Ta [A (dSa'/dt) + (dna/dt)|) + 

Tp [A (dSg"/dt) + (dna/dt)]} =0 @ 
where H,* = E,* + P,V,*. If we now pass to the limit 
of vanishing mass flow via a sequence of steady-flow 
states, and adopt the definition 
lim [A (dS,"/dt) + (dni/dt)] = —{S;* — [Si]} (10) 
dn;/dt > 0 
we have as the condition for migrational equilibrium, 
assumption 3, the relation: 

wa — up t+ Ta [Sa] — T3 [Sa] = 0 (11) 
where », = H,* — TS,*. If we define a new quantity, 
{[H] =»+ T [S], Eq. (11) appears as 

(H4] = [Ha] (12 

Thus, the thermomolecular pressure effect (with 4 
full-flux linkage) is governed by constancy of the [H] 
function. In this respect, it follows a familiar thermo 


* The rate of entropy production is zero in a state of eee 
static equilibrium; in any neighboring steady-flow state, anita 
ever, the rate of entropy production must be positive definite. 
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dynamic pattern: isothermal phase equilibrium is gov- 
erned by constancy of the chemical potential », the 
Joule-Thomson experiment is governed by constancy 
of the molar enthalpy H*, etc. Eq. (12) may be re- 
ferred to as the integral thermomolecular pressure 
effect. We can also introduce a differential effect and 
a number of useful relations via the definition. For 
example, 

[Sa]? = —(Owa/0 T4)B (13 
where the subscript B on the differential coefficient 
means that all the intensive variables at B (75, Pa, 
ete.) are to be kept constant. From the definition of 
[S.]*, we see that 

Va* (0 Pa/O Ta)z = Sa* — [Sa]? (14) 

Eq. (14) describes the differential thermomolecular 

pressure effect. The two conditions—P, + P, for 

T, ~ T, and [S,]* + S,*—mutually imply one an- 
other. 


Linking Theory and Experiment 


It is possible to define a number of heat capacity- 
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type and latent heat-type quantities in terms of quan- 
tities already introduced: 

] = Ta 0 [Sa]/0 Ta) 5; [Caa]* = Ta (0 [Sa]l#/0 Ta)e (15) 
[Cea] = Te (0 [Sal]/0 T4)8; [Caal? = Te (O[Sel4/0 Tada (16) 
Qa] = Ta (Sa* — (Sal) 3 (Qal¢ = Ta (Sa* — [Sa]%) (17) 
From Eqs. (11), (18), (15)-(17), it follows that 

[Sa]? = [Sa] + [Caa] — [Cea] (18) 

If we consider a series of operations in which the 
state of one terminal part is kept fixed while the state 
of the other terminal part is changed, we can write 
(for an ideal gas), 

{(Sa* — [Sa]4)/R}4-. B = In (Pa2/Pa)/In (T 42/7 a1) (19) 
where the term on the left is the average value as ter- 
minal part A passes between states 1 and 2, the state 
of terminal part B remaining constant during the proc- 
ess. 

Experimental data are usually displayed in the form 
of an equation of correlation, Py = Ps (Ts, Ts, Ps) 
for a given linkage and gas. From the equation of 
correlation, we can compute differential quantities 
such as [S,]|", [Cis]‘, ete., or average quantities like 
those in Eq. (19). In the case of a perfect gas and a 
Knudsen linkage (molecules pass through the capillary 
linkage without colliding with its walls or with other 
molecules), the equation of correlation is especially 
simple: P,/P,; = (7T,/T;)*. And we find that S,* — 
(Sah: — eee Cal” ler 4/2, [Cal = Cp * — C2). 
and (C,.) — 0: 

To calculate thermodynamic quantities of interest 
for the thermomolecular pressure case, one must have 
available enough experimental data to construct a 
family of bitherms (plots of P, — P, vs. P, for fixed 
values of T, and T,). For example, if one wished to 
compute S,* — [S,]|* for a given gas and capillary 
linkage at some point (P,, P,) on the (7,, T,) bitherm 
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Thermodynamic plot for 
(T,,T,) bitherm, T,>T,—Fig. 5 
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dS‘/dt 


Steady vaporization of a liquid, 
P<P, — Fig. 6 





—say the (273 K., 90 K.) bitherm—then one would 
like to have data for the bitherms (278 K., 90 K.), 
(273 K., 90 K.) and (268 K., 90 K.) to use Eq. (19) 
with 7,, = 268 K. and 7,, = 278 K., and to associate 
the resultant term on the left side of that equation 
with the point (P., P,) on the (273 K., 90 K.) bitherm. 

Families of related bitherms are practically non- 
existent in the chemical literature. In a few cases, how- 
ever, some crude calculations have been made for argon 
and helium.*® The results are indicated in Figs. 
3-5, where the dashed lines show the behavior ex- 
pected from the Knudsen limiting equation, P,/P,; = 
(T,/T,)*. 

As shown in Fig. 3, the experimental data tend 
toward the Knudsen equation at low pressures and 
toward uniform pressure at high pressures. At inter- 
mediate pressures, the difference P, — P, reaches a 
Maximum value—the size and position of which are 
characteristic of the temperatures T, and T,, the 
nature of the gas, and the diameter of the capillary 
linkage. Fig. 4 is merely the thermodynamic conse- 
quence of Fig. 3. 

Fig. 5 indicates that, for the cases studied, the dif- 
ference (S* — [S]")/R is larger (at intermediate 
pressures) at the high-temperature end of the capil- 
lary than at the low-temperature end. 


A Dilemma of Non-equilibrium Experiments 


The bracketed quantities thus far introduced are 
perfectly good thermodynamic quantities and give us 
the means to describe the thermomolecular pressure 
effect, and similar effects such as thermo-osmosis and 
the Soret effect.. These quantities, however, have the 
drawback that they depend on the chemicals plus the 
containing apparatus. In the thermomolecular pres- 
sure case, the Knudsen equation represents an appa- 
ratus-independent low-pressure limiting equation with 
a straightforward kinetic-theory interpretation.® 

Here in a nutshell is the dilemma of non-equilibrium 
thermodynamics. It is easy to describe non-equilib- 
rium situations in terms of general (bracketed) quan- 
tities; the quantities used, however, are generally 








apparatus-dependent. It is an open question whether 
the experimentalist can, in each case, so devise a series 
of experiments as to be able to extrapolate the phe- 
nomena to an apparatus-independent limit. 

Thus far, experimentalists have given this matter 
little attention, the thermomolecular pressure case and 
the forced-vaporization case (next section) being the 
only two cases where an apparatus-independent limit 
has been established experimentally. Of course, for 
engineering purposes, it is no great tragedy if quan- 
tities prove to be apparatus-dependent, provided such 
quantities depend only on general parameters of the 
apparatus—e.g., tube diameters, thermal conductivity 
of the wall material. 

Before leaving the thermomolecular pressure effect, 
let us investigate the implications of assumption 4 for 
this situation. The rate of entropy production dS/ 
Atuniveree 18 Gefined as AS/dtystem + GS/Abeurrounaingss 
Applying this definition to the state of affairs de- 
scribed by Eqs. (7) and (8), we get 

AS /dtuniverse = US 4'/dt + dS pt /dt 20) 
dS/dtuniverse = (dS.at/dt)’ + (dSg"/dt)’ + 
Sa* dna/dt + Sp* dng/dt 

(dS/dtuniverse) = Sa* dna/dt + Sg* dng/dt + 

(dS 4"/dt) + (dSpg"/dt) (22) 

If we divide Eq. (22) through by dn,/dt and pass 
to limit of vanishing mass flow via a sequence of 
steady-flow states, we have, using Eq. (10), 

lim {A (dS/dtuniverse)/(dna/dt) = 

dna/dt > 0 

Sa* — Sa* — (Sa* — [Sa]) + (Sa* — [Sa]) (23) 
Assumption 4 implies that the expression on the left 
side of Eq. (23) is zero, which in turn implies that 
1S.] = [S,]. Thus, according to assumption 4, the 
thermomolecular pressure effect (full-flux linkage) is 
governed by constancy of the [S] function, as well 
as by that of the [H] function. The truth of this state- 
ment has not yet been established. 


(21) 


The Forced-Vaporization Process 


Let us now turn to systems that are the sites of 
steady-rate processes, the forced vaporization process 
being one of the more interesting. For a system in heat 
communication with a single, external heat reservoir 
of temperature 7, and that can be split up into ter- 
minal parts and parts on-the-line, it can be shown’ 
that for a steady-rate process: 

—dG/dteysteen = —Z pi dni/dt = TdS/dtuniverse (24) 
where dG/dt.,.:.n is the rate of change of the Gibbs 
free-energy of the system. The sum is taken over the 
terminal parts only, and special forms of energy 
(kinetic, gravitational, electric, etc.) have been as- 
sumed absent or negligible. 

Let us consider the forced-vaporization process 
(vaporization without boiling) as indicated in Fig. 6. 
The terminal parts of the system are composed of 
liquid at temperature T and pressure P,, and of vapor 
at temperature 7 and pressure P, with P = P.. For 
convenience, we assume that liquid is brought up to, 
and vapor removed from, the interface. 
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Tube Area(sq.cm) Radius(mm) 













172 A 0.124 199 
B 0.370 3.43 
Cc 0.781 4.99 
D 1.44 6.78 
E 2.91 9.62 
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dn/dt, micromoles/second 
Forced-vaporization results 
for water at 40 C.—Fig.7 





Under steady-flow conditions, i.e., dn/dt,,, + dn/dt ya» 
= 0, Eq. (24) takes the form 


= T (dS/dtunivirse) /(dn/dtvap) (25) 


It now proves convenient to define coefficients [N] 
and [N]* such that 
dS Mh cntowes = 


= (gteap = Hlig) 


R [NJ (dn/dt rap)? (26) 
and 
(N]¢ = [N] + (dn/dtvap) {0 [N]/d (dn/dtvap)}r (27) 


where R is the gas constant. If we assume that the 
vapor can be treated as an ideal gas, write simply dn/ 
dt for dn/dt,,,, and make use of Eq. (26); then Eq. 
(25) can be rearranged to give 

In P = In P, — [N] dn/dt (28) 


The experimental arrangement used in studying 
forced vaporization is usually such that one can meas- 
ure the rate of steady vaporization dn/dt, the tempera- 
ture T of the surrounding thermostat, the approximate 
temperature 7 at the interface, and the pressure P in 
the gas phase at a moderate distance from the inter- 
face. One can thus form differential coefficients such 
as (OlnP/OTs)7 and RT* (OlnP/OT) amar. From Eq. 
(28), we see that 

(QIn P/d Ts)r = —[N]4 {d (dn/dt)/d Ts)r (29) 
RT20In P/D T)anjat =H vap* —RT2(dn/dt) (0 (N]/O T)anjae_ (30) 

Fig. 7 shows some results obtained for water at 40 
C. by Erikson.” He had five glass tubes of varying 
diameter hooked up to a common pressure mani- 
fold. The entire apparatus was immersed in a thermo- 
stat. and he measured the rate of vaporization from 
each tube. The plots show that the [N] coefficient 
in Eq. (28) is constant for small rates of vaporiza- 
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tion; the smaller the tube diameter, the larger the 
coefficient (increased resistance). If flow is expressed 
on a unit area basis, the coefficient [N,]| A[N], 
where A is the interfacial area, is appropriate. It was 
found that [N,] depended upon tube diameter but could 
be extrapolated to an apparatus-independent limit by 
plotting [N,] vs. reciprocal of the tube diameter. 








Nomenclature 
Symbols 
Heat capacity. 
Internal energy. 
Gibbs free energy. 
Enthalpy. 
Pressure. 
Heat supplied to the system. 
Gas constant. 
Entropy. 
Temperature. 
Volume. 
Work done by the system 
Any property. 
Chemical potential; partial molar Gibbs free energy. 


FNE<SHHROVTAMA 


Subscripts 

A, B Terminal parts of system. When used with deriva- 
tive or with average value of quantity, it means that 
intensive variables at that place are kept constant. 

Av’ Average value of enclosed quantity. 

+, — High-and low-pressure sides, porous-plug experiment. 


i Any given place in the system. 

Superscripts 

d Differential steady-state quantity. 

r Heat reservoir or thermostat in contact with system. 
* Molar quantity. 

: Steady mass-flow conditions. 


(Square brackets around a bold-face symbol indicate a 
steady-state quantity of same dimensions as_ enclosed 
symbol.) 
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You & Your Job 


You Can Read Faster—and Learn More 


WILLIAM KULICK,* IJ/linois Institute of Technology 


An engineer came to us recently because a mass of 
unread printed matter was piling up on his desk. He 
knew that there was information in that pile that 
would help him with his current project—if he could 
just find it. 

After about 17 hours in a reading program, he knew 
enough about good reading habits to plow through the 
journal jungle, obtaining the significant information 
and not wasting time on material that was useless to 
him. His only regret at the end of the program was 
that he hadn’t undertaken it 8 years earlier; 16 years 
of schooling had failed to teach him a few, simple 
learning techniques. 

Nor is his case unique. Many engineers and busi- 
nessmen struggle with their reading, hoping to get 
what they can out of manuals, policy statements and 
professional publications. They read too slowly, sub- 
stitute ‘hard, time-consuming work for efficient, goal- 
directed reading and study. One of their most fre- 
quent complaints is that they cannot keep up with the 
mountain of printed matter that is routed to their 
desks. It might be your problem, too. 

Suggestions made here for improving your own 
reading skills are no substitute for formal, systematic 
remediation of severe reading handicaps. But if you 
are a reasonably competent reader who wants to im- 
prove your reading efficiency, the specific recommenda- 
tions will let you embark on such a program on your 
own. 

A good reader seeks ideas that will be meaningful 


* WILLIAM KULICK is director of counseling services, Institute 
for Psychological Services, at Illinois Tech in Chicago. Besides 
industrial experience after taking his Ph.D., he has counseled 
at Northwestern University. He is a member of the American 
Psychological Assn. 
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to him in some way and will satisfy his needs. Many 
of these concepts might be used, if we had time to 
“discover” them and determine how they might apply 
to our work. 

As he practices his reading skills, the reader de- 
velops a regular, stable pattern of behavior. It begins 
with the approach to the reading process, and it often 
ends with a change in attitude, thinking or behavior. 
The effective reader, of course, tries to improve his 
grasp of the various skills in the reading process. 

Basically, the aim of the good reader is to recognize 
the meaning of a passage, identify important related 
ideas and note the crucial details that make the writing 
more meaningful. Finally, he attempts to integrate 
this new knowledge into his thinking to develop his 
intellectual powers. Without this important step, the 
reading pattern is incomplete. But from a careful 
selection and absorption of key ideas, the productive 
reader can go on to synthesize new ideas. 


Preparation for Good Reading 


Certain characteristics identify the poor reader. He 
looks at individual words. He takes each word sepa- 
rately, trying to get meaning from it without recog- 
nizing that ideas require groups of words for thei! 
expression. He places equal stress on each word, ert 
neously feeling that he will miss something if he skips 
a word or drops insignificant details. Accepting state- 
ments uncritically, he does not evaluate, does not try 
to compare this newest experience with his store of 
memories. 

He also tends to re-read erratically, so that words 
don’t flow smoothly to form sensible ideas. Reading 
becomes a hopeless jumble of nonsense because ideas 
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YOU & YOUR JOB... 


aren’t perceived in a sensible order. For this non- 
reading “reader,” however, there will be no jarring 
effect on his conscious thinking. He continues along, 
blithely believing that he’s extracting some meaning 
from the jumble. 

Sometimes he is hampered by inner vocalization, a 
hangover from early training in word recognition and 
oral reading. Almost anyone who reads 250 words/ 
min. or less does some of this vocalization in his silent 
reading. Its manifestations are lip movement, throat 
movement and internal auditory perception. 

Busy sounding out words, this reader responds to 
the pattern of the words rather than their meaning. 
The slow sounding of every word is a needless step in 
the silent reading process, however. With training, the 
individual can learn to react to visual perceptions di- 
rectly. But without it, the slow reader finds his mind 
rushing ahead and wandering—supplying ideas and 
thoughts that may significantly alter the author’s 
meaning. 

All these poor reading habits tire the reader because 
of the tension and anxiety they produce. Understand- 
ably slow to start and quick to stop his reading, he 
finds nevertheless that he does not know what to look 
for, nor does he understand the significance of what- 
ever he finds. His problem of poor reading, which may 
be yours too, can be helped by some of the suggestions 
that follow. 


Reading as a Stage Process 


The first stage in reading is to quickly explore the 
passage at hand. It’s necessary to evaluate what you 
have and determine whether it meets your need. This 
seems obvious, but many people approach reading in 
an uncritical manner, hoping somehow that it will have 
pertinence. 

Many engineers read an entire article, afraid to 
eliminate what proves pointless after a short, critical 
inspection. Here, a clear concept of what you want 
from your job, and what your job demands of you, 
becomes a useful standard to guide further reading. 
Such a personal standard makes it easier to discrimi- 
nate, sharpens your judgment and adds precision to 
your work, study and reading. 

After .the initial exploration, skim through the 
article and note easily discovered ideas. A sampling 

- of reading on each page sometimes yields enough in- 
formation so that you need go no further. In any case, 
skimming leads to more-efficient thorough reading. 
And skimming reinforces the initial search to enable 
you to form a general plan of attack on thorough read- 





Read these (faster!) for more self-help 


1. Adler, M. J., “How to Read a Book,” Simon & Schuster, 1940. 

2. Altrick, R. D., “Preface to Critical Reading,” Holt, 1956. 

3. Leedy, P. D., ‘Reading Improvement for Adults,” McGraw-Hill, 
1956. 

4. Smith, N. B., “Read Faster and Get More From Your Reading,” 
Prentice-Hall, 1958. 
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ing, and to determine what you want from the article. 

Only in the third stage do we reach the point that 
most people think of as reading. The reader looks at 
each line, proceeds from beginning to end in a regular, 
systematic fashion. This is not to say that he should 
read word-by-word. But the eye registers images only 
when it stops moving. It should fix on phrases, how- 
ever, not words. The good reader may pause for two 
or three fixations per line. 

Span of perception—length—of these phrases should 
be extended whenever possible to picture certain ideas. 
Sounding-out of words, in hope that ideas will magic- 
ally come to mind, should be minimized. At this stage, 
you seek answers to pertinent questions about the 
reading and try to discover what the author has said 
about a point. But in looking for the larger meaning 
of a passage, don’t interpose your own ideas too 
quickly—find out what the author had in mind. 

The fourth stage, after reading the passage has 
been completed, is to take stock of what you have 
read. Determine what you understand of the author’s 


ideas. A crucial step, it is ignored by many indi- 
viduals. This doesn’t mean that you should blindly 


accept all that has been presented. But you can’t accept, 
reject or modify ideas unless you clearly understand 
the author’s point. Don’t be so concerned with your 
own ideas that you don’t recognize his. 

In the fifth, final stage there is integration of all 
that was read with your past experience. Here, you 
try to go beyond the intent of the author to apply what 
you have learned. For some, this leads to the discovery 
of new ideas; others discover new ways to apply old 
ideas. The final creative act in reading, this difficult-to- 
accomplish integration requires originality. It isn’t 
predictable, and certainly there is no way to train one 
to do this successfully, but it is resistance to this final, 
creative act that ultimately leads to reading problems. 


Some Self-Help Hints 


If you want to take some steps to improve your read- 
ing skills, you may do so informally with some profit. 
In planning your own program, set aside a regular 
time, perhaps in the evening, to read and study. 

Keep a record of what you read, and how quickly 
you read. Time one to three pages each evening. As 
you master good reading habits, you will find this 
record shows your improved skill. Study of your prog- 
ress each session makes you aware of things that lead 
to fast or slow reading. Then you can adjust your 
speed to better meet your needs. 

While reading, it’s not necessary to push too hard, 
or worry about your speed. Your major task is to 
discover significant ideas of the author. Proceed 
through the material calmly; strain causes distraction, 
and then you lose the ideas you seek. 

As you read, ask yourself questions that are as spe- 
cific as you can make them. These should be worded to 
find answers about the meaning of the passage, the 
main associated ideas and the crucial details. You 
might outline particularly important passages so that 
you will have an objective response to evaluate. A 
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Enjay bends every effort to 
bring you on-time deliveries 


Enjay products follow the fastest path to your tank trucks reach every corner of the country 
plant, using whatever transportation facilities with high-quality Enjay products. 
are needed to meet your delivery requirements From supply points strategically located coast- 
on time. to-coast, Enjay speeds its products to you. If 
Coastal ships carry Enjay chemicals to major dependable deliveries are important to your oper- 
U.S. ports. Push-tow barges travel the inland ations, it will pay you to learn more about Enjay. 
waterways, while pipelines provide an integral You can do so by writing to Enjay at 15 West 
link to many of our customers. Tank cars and 5l1st Street, New York 19, N.Y. 





EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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YOU & YOUR JOB... 


comparison of what you outline with what the author 
has said makes it possible to clarify your thinking and 
increase accuracy of your perception. 

Don’t forget the final step in any reading that you 
do: consider how the material applies to you, and how 


you can modify your thinking—can explore ideas—as 
an outgrowth of your experience and your reading. 
The exhilarating experience of this last, creative act 
in reading will gradually lead you to want to read 
faster—and learn more. 





ROCKETEERS SPURN 


“Education,” said Richard Folsom, president of Rens- 
selaer Polytechnic Institute, at last month’s American 
Rocket Society meeting, “doesn’t have the ‘pull’ of 
some other aspects of technology.” Outdrawn in other 
simultaneous sessions—in one by as much as 25 to 1 
—the session on continuing education supported his 
wistful opening remarks. 

Nevertheless, some important comments were made 
by several speakers at the session. And their impor- 
tance was highlighted by something else Folsom said: 
“Growth of technical knowledge is such that I wonder 
how an engineer would dare leave on a trip for Mars. 
By the time he returned, he would be obsolete.” 

How to avoid this obsolescence was the theme of 
the five speakers. Among their suggestions: 

¢ Maintain extension or branch graduate-study cen- 
ters where industry is and the university isn’t. 

eReexamine the credit-in-residence requirements 
and their effects on the sometimes too-mobile engineer. 

¢ Develop suitable coursework internal to the com- 
pant that is given on company time. 

eFace the fact that four-year B.S.-level work will 
probably no longer be a suitable first degree. 

By no means was there agreement on all or any of 
these points. Folsom, whose school runs a_ branch 
center of graduate studies in Hartford, said such a 
center is not easily set up and maintained. Adjunct 
professors, apart from the mainstream of their col- 
leagues on the campus, are often a weak link. Adequate 
facilities and equipment are not cheap. And it’s hard 
to keep admission and academic standards high. 

As Dean Linton Grinter of the University of Florida 
pointed out, such a center demands a million-dollar in- 
vestment and a quarter-million-dollar operating bud- 
get. But—more important—it takes 4,000 engineers 
within the area of the center to provide enough serious 
students for it. Few areas in which there are 4,000 
engineers, however, fail to have a university. Indus- 
trial firms just can’t attract recruits without the 
facilities for advanced study. 

Dean William Hagerty of the University of Texas 
emphasized this further. Three large chemical com- 
panies from one area remote to the campus had just 
approached him about setting up a residence center. 
In examining their requirements, Hagerty found that 
that though 200 engineers were interested in ‘‘some”’ 
course work, only 12-15 were interested in degree 
work. The firms’ need, then, was for refresher and 
self-improvement courses, not degree work. It would 
be more economic for all concerned to send the 12-15 
engineers to the campus for their work on degrees. 
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CONTINUING-EDUCATION 


PARLEY 


Several speakers posed the problem of residency re- 
quirements in completing graduate work part-time or 
at night. It takes 24-4 years to complete the master’s 
requirements, many more to complete a doctorate. But 
voung engineers, highly susceptible to transfer to 
other facilities of their firms, can be discouraged by 
the lack of acceptance by another university of credits 
completed elsewhere. 

Dean Hagerty suggested it was possible to get 
around some residency requirements by making gradu- 
ate-study centers part of the legal campus. Grinter, 
however, felt that only a direct attack by the uni- 
versity associations could solve these problems. Patrick 
Farboro of RCA said that industry was not so much 
interested in completion of degree work as it was in 
having its engineers “engineer” better. 

That the technological explosion was not supported 
by suitable technical managers was Farboro’s argu- 
ment. The nature of RCA’s workshop courses is to 
remedy this by providing both business and “people” 
responsibility training. Relying heavily on computer 
simulation of management games, these workshops 
rapidly pace attendees through business situations 
that require marketing, finance and R & D decisions. 
Quality of decisions is assessed by their effects on 
“company sales.” 

Another internal program—the mature Westing- 
house graduate study program—is well-known to 
many engineers. Not so well-known, said George 
Lobingier of that firm, are some other aspects of con- 
tinuing engineering education. These take two forms. 
In one, noncredit work with great emphasis on state- 
of-the-art design practice is offered on company time. 
In the other, a few, high-level “new-concept” courses 
for sharp, older engineers are provided. Taught by 
the central R & D staff, these latter two-week courses 
emphasize math and science, not state of the art. 

Dean Linter, well-known among educators for his 
leadership in the American Society for Engineering 
Education, stipulated that the time was ripe for a new 
engineering degree. Recently offered by the University 
of Florida, the degree requires 15 hours of graduate 
study, just half that required normally for the master’s 
degree. Called by Grinter a professional engineer’s 
degree (not to be confused with the present degree of 
that name, which falls between the master’s and the 
doctorate), the degree would, he claimed, answer most 
companies’ needs. With a thesis based on the engi- 
neer’s work, and a final test on the campus, this “non- 
resident” degree might eventually be the “terminal” 
course for most engineers. 
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Operation & Maintenance 


Newly developed 
regulator can 
improve process control 
in an existing system 
and also slash the 

costs of piping and valves 
in a new system. 











Steam Distribution: 
Better Control at Lower Cost 


L. R. DRISKELL, Blaw-Knox Company 


Despite the adage “you only get what you pay for,” 
both improved performance and lower installed cost 
can sometimes characterize the same system. 

A clear-cut case of this occurs in low-pressure steam 
distribution in process plants. Here, a comprehensive 
engineering study has shown that a new concept, based 
on a pneumatically loaded steam-piloted regulator, 
can cut original piping costs by over 40%, valve costs 
by 75%—and yet can offer better process control than 
the conventional system. In fact, to achieve this im- 
proved control, it is often advantageous to incorporate 
the regulator in an existing system, as will be dis- 
cussed later. 

The conventional system of distributing low-pres- 
sure process-heating steam in chemical, petroleum, 
or other process plants begins at a central steam-pres- 
sure reducing station. Steam mains for each of the 
required pressures are carried throughout the plant 
to the points of use. Usually both high- and low-pres- 
sure headers are required and, in addition, intermedi- 
ate-pressure ones sometimes become necessary. 

At the point of use, steam enters the process equip- 
ment through automatic control valves. These valves 
are positioned by the various process control instru- 
ments that measure temperature, pressure, flow rate 
or other variables. The process units are thereby 





246 





maintained at the desired thermal equilibrium. 

The newly developed system is shown schematically 
in Fig. 1. While steam-piloted regulating valves have 
been in use for many years as self-contained pressure 
or temperature regulators, the addition of the air- 
loaded pilot has opened up new areas and made this 
system possible. These valves can now be cascaded 
with more-highly sophisticated master controllers. 
They can thus make immediate changes in the rate of 
steam flow when the pressure varies, and follow them 
up with finer adjustments based on changes in the proc- 
ess temperature or other process characteristics. The 
measuring or primary elements may be thermocouples, 
resistance thermometers or even chromatographs or 
other analyzers. 

Since the new device is actually a high-speed, cas- 
caded pressure-control loop, improved process control 
can be expected. The 3 to 15-psi. pneumatic signal 
from the primary control instrument can be translated 
directly into pounds per square inch of steam pressure, 
so that the varying thermal requirements of the proc- 
ess can be met quickly and accurately. Variations in 
generated steam-pressure are compensated for auto- 
matically. 

Several money-saving features of this concept come 
to mind immediately: Continued on page 248 
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Series H pumps 


Laboratory Sinks 








for answers to chemicals handling problems 


DURCO MAKES PUMPS: standard centrifugal and self- 
priming designs to handle practically any acid or chemical 
solution. The first practical heavy duty reverse casing, 
foot mounted chemical pumps were made by DURCO. 

DURCO MAKES VALVES: SLEEVELINE® and Y-Valves 
are made in a complete range of alloys for use in chem- 
ical processes. The firfet practical Teflon* sleeved non- 
lubricated plug valves: for the chemical industry were 
designed and manufactured by DURCO. 

DURCO MAKES FILTERS: rotating leaf, horizontal, and 
vertical pressure leaf, and tubular designs. The first fully 
automated pressure leaf filter operation was made pos- 
sible by Durco’s patented cake thickness detector. 


*Registered trademark of the DuPont Co. 


THE DURIRON COMPANY INC., Dayton, ohio / Serves the process industries 


DURCO MAKES SINKS, and troughs, and drainboard- 
sink units for all chemical laboratory applications. The 
first successful cast epoxy resin laboratory sinks were 
developed by DURCO. 

Durco makes other chemical process equipment includ- 
ing pipe and fittings, heat exchangers, steam jets, anodes, 
acid concentrating towers, and many other items. 

In fifty years Durco has devoted all of its efforts to the 
research and development of improved materials, and the 
manufacture of new equipment to handle chemical solu- 
tions better, with less corrosion, at economical costs. 


Booths 520-532 
at the Chem Show 


| DURCO 
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How new system works—Fig. 1 


Let’s assume the load on the heat ex- 
changer increases, causing a drop in steam 
pressure. The lower pressure in the con- 
trol line allows the diaphragm in the pilot 
to be deflected downward. This triggers a 
reset of the main valve (which is positioned 
by high-pressure steam tapped from the 
line), thereby increasing the steam flow 
until the pressure in the control line again 

equals the preset opposing pressure in the { 
pilot. A final adjustment is made if the 
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thermostat in the heated process-fluid 
feeds a new temperature signal into the 
recorder-controller, causing it to change 
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the air-loading on the pilot. 


1. The central reducing station can usually be elimi- 
nated because the same valve can serve both to reduce 
the pressure and to modulate it for process control 
purposes. 

2. More pressure drop will be available at the con- 
trol valve, which means that the valve can be smaller. 

3. As steam can usually be distributed throughout 
the plant at one pressure, piping costs can be reduced. 
Savings are considerable, because it is the low-pressure 
system, with its larger pipe requirements, that is being 
eliminated. 

Let’s see what these savings can amount to in a 
typical application. 


Cost Study Shows 43% Saving 


For simplicity, we have prepared a cost study based 
on a hypothetical plant with only four users. Fig. 2 
shows the piping requirements, while Table I gives 
the steam data, and compares the size of the compo- 
nents necessary for conventional and new systems. 

A conservative approach has been taken in that we 
assume that all users consume low-pressure steam. 
(If high-pressure steam was also required in a plant, 
or if three or more pressures were necessary, additional 
economic advantage would accrue to the unified sys- 
tem with a single steam pressure. It is obviously less 
expensive to increase the size of the high-pressure 
header than to install two or more completely separate 
pressure systems. ) 

Instrumentation or other items that are common to 
both systems are not included; only the installed costs 
of the significant variables are considered. 

Case I represents the conventional low-pressure 
steam distribution system, where 150-lb. steam is 
reduced to 40 lb., a typical application. As a convenient 
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recorder— supply | ] 
controller 
To trap 
rule of thumb, the pressure drop taken for the 


control valve is stipulated as being 10% of the nominal 
static pressure. This practice is a compromise between 
minimum heater-surface requirements, economical 
design pressure, and optimum controllability. The ratio 
of the pressure drop across a control valve and the total 
dynamic pressure loss has been taken as 0.5. Again, 
this is a compromise between economic pipe size and 
optimum controllability of the usual temperature-con- 
trol loop. 

Case II represents the unified steam distribution 
system under study. The 150-lb. steam is conducted 
over the same route as described for Case I. Taking 
the place of the reducing station is the combination 
control-valve pressure-regulator. Since the pressure is 
regulated at the point of use, the variable pressure 
drop in the distribution piping does not affect control- 
lability of the process. Therefore, piping has been sized 
on the basis of the velocity limitations set by good 
practice. 

The cost data in Table II show that the unified 
system permits a capital saving of 48%. Data are 
given for both steel and cast-iron valves—the choice 
depends upon the needs and practices of the particular 
plant. 

The cost of the safety valve$ and pressure gages is 
found to be about the same for both cases, The old 
system requires one large safety valve at the central 
reducing station; the new one requires a number of 
smaller valves—one downstream of each control valve. 

It may be surprising to find so great a difference 
between the cost of the diaphragm control valves and 
the controlled steam regulators. The savings in this 
instance amount to 75% for carbon steel and over 
83% for cast iron. In terms of actual dollars, however, 
the greatest savings result from the 40% lower cost 
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Paper making machine at Rising Paper Company plant at Housatonic, Mass., one 
of the few paper mills in the country producing only high grade specialty papers. 


This JOY Oil-Free Compressor at Rising Paper Co. 
has paid for itself in barely a year of operation! 


A drop of oil can ruin hundreds of feet of expensive spe- 
cialty paper at the Rising Paper Company plant in 
Housatonic, Mass. Or, it can necessitate a costly shut- 
down if it gets into the air cylinders or instrumentation. 
By providing oil-free air with month-in, month-out re- 
liability, the Joy WGOS-9 has literally paid for itself in 
the time it has been in operation. Equipped with Teflon 
rings, it has shown savings on compressor maintenance, 
in addition to the really big savings in air cylinder and 
Instrument maintenance on the papermaking machinery. 

Joy’s exclusive T-Block design makes possible the long 


AIR MOVING gece viraeec stl scar oo INDUSTRY 


Single Stage 
Centrifugal 


Reciprocating 
Compressors 


Multi-Stage Axial > Fans and 
Centrifugal 


ring life which is essential for low cost oil-free air. Many 
other ‘“‘big compressor’’ features, such as force-feed lu- 
brication, replaceable cylinder liners and crosshead 
guides, and anti-friction main bearings, make the Joy 
WG-9 Compressors outstanding in their size range. 

Whenever you need low cost standard or oil-free air, 
it will pay you to consult your Joy representative. The 
Joy line includes reciprocating compressors from 10 to 
2000 hp., and centrifugal and axial compressors from 15 
to 25,000 hp. For complete information on the WGOS-9 
Compressor, write for Bulletin 3043-11. 


OY 


Joy Manufacturing Company 
1) GY >| (@) Oliver Building, Pittsburgh 22, Pa. 

ee TF 

: . In Canada: Joy Manufacturing Company 


Compressors Blowers (Canada) Limited, Galt, Ontario 
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of piping and insulation for the unified system. 

Operating savings are made possible because the 
steam regulator system needs less compressed air, 
thanks to the absence of valve positioners. (The steam 
that powers the regulators is not wasted.) 


Performance Comparison 


Let us now compare construction and performance 
characteristics of the two systems. 

While the automatic control valve usually needs 
little maintenance, the air-controlled regulator needs 
even less. The regulator is of packless construction. 


This means that all the problems associated with valve 
stuffing boxes are eliminated. There is no leakage, no 
packing friction, no exposed stems that can be cor- 
roded. (While automatic control valves can also be 
made packless, an auxiliary stuffing box is usually 
specified to increase reliability.) Since no valve posi- 
tioner is needed, and since the moving parts are unex, 
posed and few in number, maintenance is minimized. 

Reliability is somewhat enhanced by the independ- 
ence of the various regulators. With the conventional 
system, failure of the central reducing station affects 
all users. 

The steam-piloted regulator has several design fea- 





Piping requirements on which cost study is based—Fig. 2 









































1—Air-loading from temperature 


controller 
2—Safety valve 
3—Air supply 


4—Air signal from temperature con- 
troller 


5—Valve positioner 





6—Pressure reducing valve 





Detail of piping around air- Detail of piping around typ- Detail of reducing station 
controlled, steam-piloted regu- ical diaphragm control valve needed for conventional sys- 
lator (new system). (conventional system). tem only. 





Steam data and size comparison—Table I 
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Now—‘Crane Teledyne” motor operator for valves 


It’s new and oniy from Crane! 

Today Crane is the only full line valve 
manufacturer that offers its own motor 
Operator; this simplifies and speeds up 
your ordering and installation. And you 
get undivided responsibility for perform- 
ance from one manufacturer. 

“Crane Teledyne” was designed to 
Provide torque only (thrust is taken on 
valve parts). This feature results in lower 
cost, smaller size and less weight than 
other operators with comparable output 
ratings. 

We specifically designed “Crane Tele- 
dyne” for a wide variety of Crane valves. 


You can order it in two ways: as a conver- 
sion kit to motorize present valves in 
minutes; or fully motorized Crane valves 
straight from stock. 

The motor operator is equipped to act 
as a gear-operated valve (4:1 ratio) in case 
of electrical emergencies. Available with 
push-button control or can be programmed 
for automated operation. 

For full information, call your Crane 
distributor. Or write Crane Co., Indus- 
trial Products Group, Dept. D, 4100 So. 
Kedzie Ave., Chicago 32, Ill. in Canada: 
Crane Ltd., 1170 Beaver Hall Square, 
Montreal, Que. 
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Cost Variables 
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Cost comparison—Table II 


Case I—(Conventional) Case II—(New) 


Carbon Steel Cast Iron Carbon Steel Cast Iron 
$12,378 $11,648 $7 ,378 $6,839 
3,322 3,322 2,493 2,493 
3,022 2,400 853 397 

151 151 soe oo 

280 280 236 236 
$19,153 $17,801 $10,960 $9,965 








tures that contribute to good dynamic response. Com- 
pared to valves with stuffing boxes, friction is neg- 
ligible. The power available is usually large, and both 
the power and signal lines are extremely short. There- 
fore, the speed of response is high. Disturbances due 
to variations in upstream steam pressure or down- 
stream random load fluctuations are rapidly corrected. 
The result is a true cascade control system that, in 
the case of temperature control, eliminates what are 
usually the major disturbances in the control loop. 

Certain other features deserve consideration. In 
the conventional distribution system, the safety valve 
on the reduced-pressure header normally acts as over- 
pressure protection for all of the equipment fed 
by the reducing station. Consequently, the maximum 
allowable working pressure of each steam user must 
equal or exceed the setting of the reducing-station 
safety valve. The steam pressure available at the heat- 
exchange surface, however, will be about 30% less 
than this design pressure. 

For instance, in the examples cited, the header 
safety valve must be set for at least 45 psi., and the 
heaters rated for this pressure. But the available pres- 
sure for heating is only 32 psi. Even though some 
services may require steam at only 5 or 10 psi. they 
must still be designed for 45 psi., unless a pressure- 
limiting controller and additional safety valve are 
added. 

In the new system, the regulator at the point of use 
makes steam available at pressures to within 10% (or 
5 psi., whichever is greater) of the design pressure of 
the equipment. This means a reduction in either heat- 
ing-surface or design-pressure requirements. In cases 
where it is desirable to limit the maximum steam 
pressure to some arbitrary value, a pressure-limiting 
relay can be incorporated in the pneumatic controller 
output, or a safety pilot can be added to the steam 
regulator. 


Existing Installations 


The foregoing has probably suggested applications 
in which many of the favorable features of the air- 
loaded, steam-piloted regulator can be exploited even 


though the steam distribution system is already in 
existence. The following examples further demon- 
strate such applications. 

e If fluctuation of the upstream steam-header pres- 
sure causes an unacceptable degradation of the quality 
of control, replacing the diaphragm control valve with 
an air-loaded regulator will remove these disturbances, 
The cost will be considerably less than if an independ- 
ent steam-pressure regulator were installed ahead of 
the control valve. (One should always be suspicious 
of any installation where two or more valves are in 
series. There are exceedingly few cases where multiple 
duty cannot be performed by a single valve.) 

Similarly, temperature variations caused by chang- 
ing downstream load conditions can also be remedied 
by using the regulator as a cascade pressure-control 
element. 

e There are times when a valve positioner must be 
added to a control valve. If the valve is relatively small 
and is located a great distance from the source of com- 
pressed air, it may be more economical to replace it 
with a steam-piloted regulator. The cost of the replace- 
ment should be compared with the cost of the valve 
positioner plus the air-supply piping. 

eIf the duty on a heater that uses low-pressure 
steam has to be increased (because of additional plant 
capacity, for instance), it is sometimes possible to 
avoid buying a larger heater by operating the unit at 
higher steam pressures, The operating pressure can 
be increased to within 5 psi. of the maximum allowable 
working pressure by introducing high-pressure steam 
through an air-loaded regulator. (A safety valve must 
be added to protect the heater from overpressure). 


What Are the Limitations? 


The new system we have discussed is eminently suit- 
able for most, but not all, processing applications. Let’s 
briefly review its limitations: 

1. Sometimes, cascaded pressure control is undesir- 
able. For instance, some processes require either 4 
constant or independently-regulated steam flow, re 
gardless of load changes or other disturbances. While 
the pressure-feedback feature of the regulator cal- 
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erature is as predictable as it is 
wable P 
steam powerful. Pm fom? t L_Ovv 
; = ; [PARTLOW 
must Unlike delicate electronic control- ee ae a ee Tee! es 
e). lers, the mercury-actuated Partlow requires no out- , hye lauding sai 
: \ ‘ tes : ] g Ad. Auriema, Inc., 85 Broad Street, New York 4, N. Y. 
side power source. No amplifiers. No finicky levers. 
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d no babying”’! y ith me na can be a | THE PARTLOW CORP., Dept. E-1161 : 
wi bh Ht — 7 Sadie even undet | New Hari FORD, No Y. l 
Ce : xtreme conditions Of shock and vibration | Please send condensed Catalog of Partlow temperature controls | 
_ Let's ities — eat Zi . nf =i | and allied equipment for industrial heating and refrigeration | 
Mercury-actuation makes possible maximum design | 
‘orn efficiency and simplicity too. The Partlow has fewer | Name and Title 
nan parts to go wrong. And fewer service problems (with | Company es | 
all less ‘‘down"’ time) should trouble occur. You can | Add | 
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While replace the thermal element of any Partlow control | 
yr instantly, right at the job site, without recalibrat- | City and State 
ing, fitting or factory adjustment. | | 
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not be used here, some of the other advantages can 
often be preserved by using conventional control valves 
with pressure-limiting pilots. 

2. At the present time, valves are not available for 
pressures over 600 psi. and temperatures over 500 F. 
at the inlet. There are also some gaps in the available 
delivery pressures. More-complete range coverage will 
probably become available when the demand develops, 
as intermediate ranges could be produced by only slight 
modifications of the pilot. (These modifications would 
involve such simple expedients as diaphragm rings and 
spring adjustment screws.) 

3. Some plants contain units that produce low-pres- 
sure steam as a byproduct. When considering a steam 
distribution system for such a plant, an economic 
evaluation should be made of the various alternatives. 
In some cases, it may be better to use a condensing 
turbine, rather than bear the cost of a conventional 
low-pressure steam-distribution system. 


Meet 
the 
Author 





L. R. DRISKELL has worked in the instrumentation field 
for 21 years—the last 13 of them with the Chemical Plants 
Div. of Blaw-Knox Co. in Pittsburgh. 
As principal engineer of the Instruments Dept., he super- 
vises the 16 engineers engaged in instrumentation design. 
He is chairman of the Final Control Elements Committee 
of the Instrument Society of America. 





Water Injection Solves Dirty-Gas 
Problems in Centrifugal Compressors 


JOHN SCHILDWACHTER, Allis-Chalmers Mfg. Co. 


A recent CE article* pointed out that by injecting 
water into the cylinders of reciprocating gas-com- 
pressors, dust buildup can be prevented and mainte- 
nance drastically reduced. 

I would like to discuss an actual installation where 
a parallel approach has proved very effective with a 
centrifugal compressor. The constant buildup of cor- 
rosive deposits was the problem; water injection 
through nozzles and shaft seals proved to be the 
answer. 

The gas (CO. plus impurities) that comes off the 
lime kilns in the Solvay soda ash process has to be 
compressed before being fed into the carbonator. The 
gas is wet, dirty and corrosive, and tends to form a 
coating on all surfaces that it contacts. Not only does 
this deposit impair the operation of the compressor 
aerodynamically but, if allowed to build up sufficiently, 
it forms a hard surface that can score the critical ro- 
tating parts of the machine. 

The application called for boosting a large volume of 
this kiln gas to 6 psig. In the past, the compressor had 
to be shut down quite frequently to remove the build- 
up. As it was now necessary to increase capacity, 
which meant boosting the output and pressure of the 
centrifugal, something had to be done to prevent 


* Coopey, W., Water-Spray Keeps Compressors Clean, Chem. 
Eng., May 1, 1961, p. 106. 
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these shutdowns from becoming a critical factor. 

Engineers from our company, working together with 
those of the user, adapted the unit to permit water 
injection. This turned out to be a most satisfactory 
solution, and was accomplished by the following steps: 

1. We installed a water-buffered labyrinth seal at 
the location shown in the diagram. This seal is de- 
signed so that clean water, at a pressure above the 
discharge pressure of the compressor, passes between 
the labyrinth touch points. Part of the buffering 
water tends to flow towards the gas stream (along the 
shaft). This keeps the shaft clean. When the water 
reaches the back of the impeller, it is flung outward 
by centrifugal force, effectively scrubbing that part 
of the impeller. 

The seal proved very effective in keeping contami- 
nants from building up in these areas, and also in pre- 
venting leakage of the process gas. 

2. Because we realized that the water from the seal 
could not reach the entire back of the impeller, we in- 
stalled a series of stainless steel spray nozzles to reach 
the area near the outer circumference. The nozzles 
were made so that they could easily be removed or 
adjusted in the field. Incidentally, we provided some 
inspection holes in the backplate so that the back of 
the impeller could be checked without having to dis- 
mantle any part of the compressor. The holes were al- 
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TAILORED TO FIT YOUR NEEDS 


Cameron Ball Valves can be made of materials 


best suited to your needs, whether your prob- 
lem is the handling of acids, alkalies or abra- 


sives. Cameron's unique method of fabrication 


permits the use of exotic materials. 


Lack of lubrication prevents product contami- 
nation. Teflon bushings, suitable for most ap- 
plications, eliminate friction in valve operation. 
A tight shut-off for a long, long time is assured 
by a slight rotation of the seats with each valve 
operation. “Sealed for life” construction elimi- 
nates maintenance expense. 
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Cameron can make prompt delivery of Ball 
Valves from 2” to 42” (and larger if desired ) 
in ratings of 150 Ib. ASA to 1500 Ib. ASA in any 
end preparation desired and of material to suit 
your needs. Let the Cameron representative 


furnish you details. 


Cae vow 


CAMERON IRON WORKS. INC. 
P. O. BOX 1212 HOUSTON, TEXAS 
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Spray assembly 
, (in suction) 


Backplate 


of impeller) 





Spray nozzles and a water-buffered seal achieve efficient 
water injection in this centrifugal compressor. 


ranged in pairs to facilitate illumination during 
inspection. 

3. We installed another series of adjustable spray 
nozzles at the compressor inlet, to prevent any buildup 
on the face of the impeller. 

Several further steps were taken to simplify main- 
tenance on this 1,250-hp. unit, but water injection was 
the real key to successful operation. About 15 gal./ 
min. of water did the trick. 

Anyone considering the purchase of a centrifugal 
compressor to handle a gas that contains troublesome 
impurities should give water injection serious con- 
sideration. The additional cost, on a percentage basis, 
is usually not large (from 3% on up). 

Those interested in converting an existing unit 
should keep the following steps in mind: 

e Make sure all the critical parts of the compres- 
sor are reached by the sprays. 

e Use nozzles that can be adjusted in the field so 
that direction and amount of flow can be regulated 


under operating conditions. 


e Make sure that the spray stream does not hit 
the impeller at an angle that can cause erosion or 
cutting. 

¢Try to prevent clogging of the nozzle-opening, 
and corrosion and erosion of the nozzle itself, through 
suitable design and material. 


Meet the Author 


JOHN C. SCHILDWACHTER joined the Allis-Chalmers 
Manufacturing Co. in 1955. After completing the com- 
pany’s graduate training course in 1957, he worked as an 
application engineer in the Compressor Dept. In 1960, he 
became supervisor of sales services in the Fluid Dynamics 
Dept., in Milwaukee. 





Shed Those Unwanted Pounds 
With Rice and Nuts 


“. . . And the ground nutshells helped me take off 
more than the rice did.” 

A weight-watcher describing a strange new reduc- 
ing diet? Not necessarily. It could be someone at an 
eastern petroleum refinery describing the cleaning of 
compressor blades at the ethylene unit. 

It all started when the Technical Services Div. was 
asked to solve the problem of dirt and carbon buildup 
in the air compressors connected to the turbines. Some- 
one then recalled that the Air Force has been blasting 
grime out of jet-engine blades by shooting hard vege- 
table matter through the engines. The vegetable ma- 
terial removes the carbon and grit without damaging 
the surface of the blades. So, if it works on one kind 
of blades, why not on another? 

Hence, the call went out to the local supermarket 
for 100 lb. of rice. 

When injected into the intake system of the com- 
pressors, the rice did a better job than anything that 
had been tried previously. However, two problems had 
to be solved. The material was being pulverized so 
rapidly that the really effective cleaning was confined 
to one-third of the blade surfaces. Then, too, the engi- 
neers were tiring of hand-sifting the rice to remove 
anything that could damage the blades. 

So the men tried using pure, ground nutshells that 
were guaranteed to be free of foreign matter. This 
material turned out to be quite an improvement over 
the rice, and did a very thorough job on at least two- 
thirds of the blade surfaces. 

In fact, cleaning with nutshells is becoming stand- 
ard operating procedure. During the next turnaround, 
nutshell storage-hoppers will be built on the compres- 
sors so that process men will be able to shoot shells into 
the equipment as needed—usually every two weeks. 

This approach is not intended as a substitute for 
water-injection where the service is severe, as in kiln- 
gas handling. However, in some applications, the 
idea may not be nutty at all—HP 
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EXAMPLE: 


Cleaver-Brooks exclusive case/ess fan 


This patented fan is the heart of a highly efficient 
forced draft system. Unique in design and function, 
this caseless impeller — made of sturdy cast alumi- 
num, located deep within the front head of the boiler 
—provides combustion air at the required pressure 
and in the proper quantity to assure you of peak ef- 
ficiency at any load level. 

Efficiency extends into the area of maintenance, too. 
This fan never needs cleaning. Direct drive connection, 
without special bearings or V-belts, keeps the opera- 
tion free from trouble... contributes to the quietest 
operation for any boiler you can buy today. Good 
reason why you should insist on Cleaver-Brooks. 


PERFORMANCE PROVES THE ENGINEERING 


CuemicaL ENcGINEERING—November 13, 1961 


Your Cleaver-Brooks agent has years of experience 
in boiler application. Contact him for more informa- 
tion on the features that exemplify the engineering 
excellence of Cleaver-Brooks. 

Write for free booklet, “How to Select a Boiler.” 


AU 
} 4 


Cleaver Brooks’ 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 
Dept. M, 345 E. Keefe Ave., Milwaukee 12, Wis. 


EXCELLENCE OF CLEAVER-BROOKS BOILERS 
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New Twists for ‘Metal-On’ 


Stainless-jacketed insulation can now be used to cover 
pipe fittings and bends by employing special bands. 


New installation procedures 
make it possible to fabricate el- 
bows, turns, sweeps and bends of 
stainless-covered pipe insulation 
from ordinary straight lengths. 

In the August 21 issue of CHEMI- 
CAL ENGINEERING (p. 146), we con- 
sidered the special advantages of 
stainless steel sheet as a pipeline 
covering. At that time, we stated 
that fittings could not be covered. 

Johns-Manville, developer of 
stainless jacketed insulation trade- 
named ‘“‘Metal-On’’) has worked out 
a new type of preformed band 
called ‘Miter Seal.” After the 
lengths of Metal-On are cut to the 
proper angles, they are butted to- 
gether over the fitting, wrapped 
with ribbons of sealing compound, 
and covered with the Miter Seal 
band. 
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A simple ratchet tool tightens 
the band. The result is a weather- 
tight seal. 

The straight lengths of Metal-On 
are cut to the proper angle by use 
of an electric band saw. In the field, 
it may be necessary to use a saber 
saw, or a large hack saw. 

Instructions are available that 
provide the precise measurements 
and angles required for each size 
of pipe and insulation, thus remov- 
ing all guesswork, and minimizing 
measuring operations. 

The new Miter Seals are avail- 
able in sizes from ? to 24 in. 

In addition to the seals, Johns- 
Manville has also made available 
a new line of colored straps that 
may be used for coding of insulated 
lines. 

These straps are supplied in col- 


ors picturesquely described as: 
scarlet red, cascade blue, sunburst 
yellow, meadow green, ebony black 
and (believe it or not) orange 
orange. 








Ratchet tool is used to tighten Miter 
Seal bands. 
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= not flying saucers. Not space ships. They’re 7 ERTS, 
down-to-earth test samples of HasTELLOY alloy B to is 3 
show how stubbornly this material can resist corrosion 
from aluminum chloride and hydrochloric acid catal- 
lysts and other reducing agents. 
This stubborn resistance makes alloy B ideal for sie Test HAYNES Alloys 
use in catalytic isomerization and alkylation equip- 
ment —equally useful in pharmaceutical operations 
where even minute contamination is not allowed. 
HASTELLOY alloy B is one of 9 HAYNEs alloys 
developed as a result of a continuous program of test- 
ing and improving corrosion-resistant alloys for 30 
years. Whether oxidizing or reducing conditions are 
your problem, there’s a HAYNEs corrosion-resistant 


alloy to do the job. 
Seema CANES 





You can tell best by testing. Send us a letter telling eer 
us as much as possible about the corrosion involved ALLO S 
and we’ll be glad to send you free samples for testing HAYNES STELLITE COMPANY 


under your own plant conditions. Be sure to ask for a Division of 

US 
copy of the 12-page booklet on HASTELLOY alloy B. iia: Danae Cavenieatbie 
Address, 270 Park Avenue, New York 17, N. Y. eee tet 


“‘Haynes,”’ ‘‘Hastelloy,”’ and ‘‘Union Carbide’’ are registered trade marks of Union Carbide Corporation. 
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CAST-STAINLESS MILL RESISTS EROSION, CORROSION 


High-speed corn milling machine grinds corn kernels 
that have been steeped in sulfurous acid. 


Rotors cast from precipitation- 
hardened stainless steel provided 
a solution to severe corrosion and 
erosion problems encountered in 
the wet milling of corn. 

In the wet milling process, the 
corn kernels are soaked in a steep 
liquor containing sulfurous acid. 
When ground in an impact mill, 
the kernels carry the corn steep 
liquor, which impinges on the 
working surfaces of the mill at ve- 
locities approaching those of a rifle 
bullet. 

The speed at which the slurry 
passes through the mill rotor tends 
to accelerate corrosive attack. The 
intense scouring action also pro- 
duces high rates of erosive wear. 

In addition to possessing corro- 
sion- and erosion-resistant proper- 
ties, the material used for the mill 
rotors requires high tensile 
strength, since the rotor parts are 
subjected to centrifugal accelera- 
tions that produce high stresses. 
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A minimum design specification of 
100,000 psi. tensile strength was, 
therefore, essential. 

The combined requirements of 
high stress, corrosion and erosion 
resistance were met by the use of 
a type CB-7Cu precipitation-hard- 
enable cast-stainless-steel alloy. 
Type CB-7Cu is the Alloy Casting 
Institute designation for the cast 
form of 17-4 PH, and has the com- 
position: chromium 16.5%, nickel 
14.0%, copper 4.0%, and carbon 
0.05%. 

The alloy’s excellent strength and 
good ductility—tensile strength, 
179,000 psi.; yield-point, 150,000 
psi.; elongation, 4%—is developed 
during a duplex heat treatment 
consisting of solution-annealing by 
quenching after one hour at 1,800- 
1,850 F, followed by precipitation- 
hardening for one hour at 850-900 
I’., with air cooling. 

The mills, made by Entoleter, 
Ine., New Haven, Conn., operate at 


3,600 rpm. The rotors are 40 in. in 
dia., and the peripheral speed is 
over 500 ft./sec. 

Since corrosion resistance is 
their main requirement, the in- 
pactors on the outer edge of the 
rotor are machined from wrought 
type 316 stainless steel. 


¢ 


3 

— aiid is sia: ih 
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Rotor consists of 40-in. dia. disks sep- 
arated by 816 stainless impactors. 
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single-stage, high speed, pressure lubricated 
Oompressor offers new versatility. Here are six 
fasons why you will want to investigate this new model 
‘or your plant. 
* Improved AERTYTE Disc Valves--You get longer valve 
life, quieter operation. 
' Modern valve-in-head design. 
Gear-type oil pump—Driven by crankshaft, pump de- 
livers filtered, positive full force feed lubrication to 
all frame running parts. Safety switch automatically 
shuts down compressor in event of low oil pressure. 


tL ocrncnbaiipn 
CEA A 


Horizontal or vertical arrangement using the same parts. 


Durable construction—forged steel connecting rod and 
crank shaft; metallic packing and scraper rings; preci- 
sion fitted crosshead with full floating crosshead pin- 
all results in minimum maintenance. 


Available now—from 20 to 100 hp; displacement 
from 108 to 1590 cfm. 


But this is just part of the story about Pennsylvania’s new 
Model 3F compressor. Learn all the facts in our new 
Bulletin No. 360. Write to Dept. A-11 for your copy, today. 


ENNSYLVANIA PUMP AND COMPRESSOR COMPANY 


Easton, Pa. - Earning Customer Confidence Since 1920 
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GRAPHITE HEAT EXCHANGERS ARE 
LONG-LASTING IN ACID SERVICE 


One of the first installations of 
impervious graphite heat exchang- 
ers is giving excellent service after 
22 years of operation under severe 
corrosive conditions—heating 16 to 
18% sulfuric acid to approximately 
145 F. 

In 1938, the Perth Amboy, N. J., 
copper refinery of American Smelt- 
ing and Refining Company took a 
calculated risk on a new material of 
construction that was at that time 
still relatively unproved in service. 
Having experienced difficulty in 
properly maintaining steam jets 
and other heating equipment for 
its copper electrolyte, Asarco or- 
dered five shell-and-tube heat ex- 
changers made of newly developed 
Karbate impervious graphite from 
National Carbon Company, Divi- 
sion of Union Carbide Corp. Re- 
sults with the new units were so 
satisfactory that additional ex- 
changers were installed. Now, a 
total of 25 graphite heat exchang- 
ers are in use in both the copper 
refinery and the byproducts depart- 
ment at Perth Amboy. 

According to copper refinery 
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superintendent Joseph J. Bosze, 
the heat exchangers are cleaned on 
a twice yearly schedule, and have 
presented few maintenance prob- 
lems. He cites maintenance records 
that show an average of only one 
tube replacement per exchanger per 
year over the past 11 years. The 
exchangers are cleaned with mech- 
anized wire brushes—with water 
pumped through the tubes simul- 
taneously to aid in scale removal. 

The 21 Karbate heat exchangers 
used in the copper refinery are 
mounted horizontally and have lead- 
lined covers. Each has a 23-inch 
ID shell that houses from 90 to 120 
6-ft.-long impervious graphite 
tubes of 1-inch ID and 13-inch OD. 
The exchangers are operated in 
banks of 5 or 6 each, with each 
bank serving 16 sections of tanks 
consisting of 34 tanks per section. 
With an electrolyte circulation of 
approximately 5 gallons per minute 
per tank, a total of some 2,270 gal./ 
min. is handled by each bank. 

The copper electrolyte contains 
16 to 18% sulfuric acid, and would 
run from 118 to 120 F. without 


heating. With double-pass flow 
through exchangers, the solution is 
heated to approximately 145 F., and 
then flows directly into the plating 
tanks, where a temperature loss of 
7 or 8 degrees occurs. Copper in 
electrolyte runs 45 to 50 g./liter 
with free acid of 230 g./liter. Small 
amounts of arsenic and antimony 
precipitate out as salts and, to- 
gether with other minor impurities, 
settle in the tubes, necessitating 
twice yearly cleaning. 





Hydrazine Binds Oxygen 
To Reduce Corrosion 


A practical means of preventing 
corrosion caused by oxygen dis- 
solved in the water used in boilers 
and closed heating systems is chem- 
ical binding of the oxygen by hy- 
drazine. 

A major cause of the corrosion 
encountered in such systems, oxy- 
gen is present in all water sources. 
Oxygen removal may be effected by 
either physical or chemical proc- 
esses. However, it is very difficult 
to remove all of it by physical 
means, particularly since the water 
tends to pick it up again, for ex- 
ample, when the water passes 
through a pump. 

Practical experience has shown 
that the oxygen content of the wa- 
ter can be rendered innocuous 
from a corrosion standpoint only 
by the addition of chemical reduc- 
ing agents. 

The German firm of Farben- 
fabriken Bayer AG claims that one 
of the best of such reducing mate- 
rials is hydrazine (N.H,). This 
chemical, marketed in the form 
of hydrazine hydrate (N-.H,-H.,0), 
offers a considerable advantage 
when compared with other oxygen- 
binding media in that it reacts with 
the oxygen in the water without 
formation of any salts. 

Consequently, it is suitable for 
use in boilers with forced circula- 
tion. It protects not only the boiler 
but also the steam and condensate 
systems from oxygen corrosion 
damage. 


November 13, 1961—CuemicaL ENGINEERING 








We have 
Tetroxide 
~half avo 
total amo 
tions. You 
tial oxidiz 
reactions- 
And N.O 
cigar: the 
tankcars t< 
; NO, g 
In oxidatic 
mild steel 














* 


What this country needs is a good 10¢ oxidizer! 


We have one: Allied Chemical Nitrogen 
Tetroxide. NO, carries about 70% oxygen 
-half available under mild conditions, the 
total amount under more vigorous condi- 
tions. You can use it as a selective or par- 
tial oxidizing agent in a wide variety of 
feactions—including vapor phase reactions. 
And NO, costs less than an inexpensive 
Cigar: the price ranges from 6'%¢/lb. in 
tankcars to 15¢/Ib. in small lots of cylinders. 

N20, gives you these other advantages 
in oxidation reactions: 1. Net corrosive— 
nild steel equipment is suitable for dry 


N2O,4 storage at ordinary temperatures 
and pressures. 2. Low vapor pressure 
eliminates special handling needed with 
high-pressure oxidizers. 3. High solubil- 
ity in halogenated organic solvents. 4. 
Can be used in many forms—at very low 
temperatures in solutions such as NO in 
N2O,4; as concentrated liquid from —11° to 
21° C.; at elevated temperatures as NO, 
gas; in acids such as sulfu- 
ric and nitric; as solutions 
in common solvents—e.g., 
carbon tetrachloride, 
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@ instant cut point adjustment 
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for several fractions 


Buell Gravitational-Inertial 
lassifier for 65-200 mesh 


Ee 
Cut Points From 
20 mesh to 


PATCH AIIES 


THERE’S A BUELL CLASSIFIER 
FOR ALMOST ANY MATERIAL 
for details—mail the coupon 


MAIL COUPON TODAY 























Buell Engineering Co., Dept. 12K 
i 123 William St., New York 38, N. Y. 1 
I Please send details on Buell Classifiers. ! 
, My material is , size 
I Cut points desired i 
, Name Title 
1 Company. I 
Address 
1 City. Zone___State. i 


eT 


Other Buell-Norblo Products: electric precipitators @ 
cyclones m bag collectors m combination systems 
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CPI NEWS BRIEFS... 


continued from page 124 


million gal. of nitration-grade tolu- 
ene and 14 million gal. of virgin 
mixed xylenes and ethyl benzene. 


Escambia Chemical Corp. reports 
that construction is nearly com- 
pleted on a 20,000-ton/yr. urea solu- 
tions plant at Pace, Fla. Full opera- 
tion is scheduled to begin by early 
next year. 


Enjay Chemical Co., a division of 
Humble Oil and Refining Co., will 
install facilities at Humble’s Bay- 
way, N. J., refinery to produce 
methyl isobutyl ketone, other sol- 
vents and chemical intermediates. 
Completion is expected by mid- 
1962. 


Sid Richardson Carbon Co. has 
placed a 50-million-lb./yr. carbon 
black plant on stream at Big 
Spring, Tex. Unit uses licensed 
processes of United Carbon Co., 
marks Richardson’s entry into fur- 
nace black manufacture. Next- 
door neighbor Cosden Petroleum 
Corp. will supply the raw material 
—a heavy residual fuel oil—under 
a long-term contract. 


Companies 


Martin-Marietta Corp. has been 
created by merging The Martin Co. 
with American-Marietta Co. Final 
stockholder votes were counted Oct. 
9. (For details of the consolidation 
stipulations, see Chem. Eng., Aug. 
7, p. 165, and Sept. 18, p. 224.) 


Drew Chemical Corp. is the new 
name of E. F. Drew & Co., producer 
of vegetable oil products. “The new 
name is descriptive of the direction 
of the company’s growth and expan- 
sion program,” says Lehman Bros., 
New York investment banking 
house that heads a_ controlling 
group of stockholders. 


Neville Chemical Co., Pittsburgh, 
Pa., producer of hydrocarbon res- 
ins, solvents and plasticizers, has ac- 
quired Western Organic Inc., man- 
ufacturer of chlorinated paraffins, 








- + + One of a series presented by 
Western Supply Company, Tulsa, to 
improve the “1.Q.”* of engineers ._ . 
(*“Income Quotient”) 


TRAINED SPECIALISTS 
VITALLY IMPORTANT 
IN PROCESS ENGINEERING 
AND ESTIMATING . . 


The rapid, even meteoric development 
of the petro-chemical industry in the 
past decade has enhanced the role of 
importance played by engineering spe- 
cialists with each step of its progress. 
Today, the engineer who is equipped 
with knowledge, study, training and 
experience in some. specific phase of 
the processing cycle finds himself. in 
an extremely favorable position and no- 
where is this more obvious than in 
the realm of process engineering and 
estimating. 


But industry has a new concept of a 
“specialist” in the complex of today's 
business society. He must have a broad 
concept of the total effort of his com- 
pany, and cannot be content simply with 
“doing his job better than anyone else 
can."’ Since companies today, large or 
small, see their profits shrink as costs 
increase, the engineering specialist must 
apply his special knowledge or skill to 
the task at hand with diligence and 
genius, but with a practiced eye on the 
effect of his specialty on the profit 
structure of his company (or his client, 
or customer, if he is a consultant or 
supplier). 


A generation ago, the “all-round” pro- 
cess engineer was himself a_ specialist, 
experimenting, researching, studying 
developing—combining ‘‘educated guess- 
ing” with engineering judgment to solve 
the problems presented. His was the task 
of dealing with all phases of an en- 


gineering process — design, estimating, 
operating — material and heat balances, 


temperatures, pressures, flow quantities, 
the design of special equipment, specifi- 
cation of instruments and controls, stress 
analysis, corrosion control, etc., etc 


Today, with larger, more complex 
plants — especially in continuous flow 
processes — and with greater expense 
involved in more complicated processes, 
many specialties have grown from the 
earlier process engineer specialist, re- 
sulting in accelerated advances in each 
specific field, as demands for more rapid 
progress are met. The petro-chemical 
industry in particular has demanded, 
attracted, developed — and paid for — 
men of unusual ability and broad vision, 
expert in their specific fields, communi- 
cative, articulate, aware and appreciative 
of the problems of other specialists as 
well as of business in general — and 
therefore more “profitably productive” 
for their companies. The search for these 
men increases with each new demand 
on the industry. 


What training, background, experience 
is needed by today’s process engineer to 
become a specialist? What is required 
in addition to an extraordinary interest 
and aptitude for a specific phase of 
engineering? There are certain techno- 
logical requirements related to each field, 
of course, and they are fairly well- 
defined in each phase, but there are 
other more general, yet equally import- 
ant, qualities and attributes on which 
the aspiring specialist must pass muster 


Space limitations in this column do 
not, of course, permit a full treatment 
of this important subject, it is covered 
more completely and in greater detail 
in our Booklet E-5, “Trained Specialists, 
and complimentary copies are available 
to you by writing to WESTERN SUPPLY 
COMPANY, HEAT EXCHANGER DIVI- 
SION, P. O. BOX 1888, TULSA, OKLA. 
—and remember, our engineers specialize 
in designing, estimating and_ building 
the heat exchangers in your future. 
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Service-proved in applications around the world, the 
new Buell W-B Scrubber is now available for sub-micron 
dust removal jobs in this country. This newest multi- 
venturi wet collector removes over 99% of dust as small 
as 0.05 microns. Licensed under the famous Waagner- 
Biro patents, the new Buell W-B Scrubber offers several 
distinct benefits over other wet collectors. The most 
important are discussed below. m There are other op- 
erating advantages, too, including low water require- 
ments, and case-hardened venturi throat to resist ero- 
sion. But why not check into the Buell W-B Scrubber for 
your own application? For details, write Buell Engineer- 
ing Co., Inc.,Dept. 12-K, 123 William St., New York 38, N. Y. 
m cyclones - electric precipitators + bag collectors 
* combination systems - classifiers » venturi scrubbers. 


























_ double-scrub- . . : , 
bing action typical process industry uses sulphuric acid 
iia mist—detergent fumes—lime dust—catalyst dust 
Exclusive! —fly ash—fluorine compound dusts—hydrochloric 
Water is intro- acid fumes—cement dust—tar—acetic acid fumes 
duced ahead —phosphoric acid mist—titanium dioxide dust— : 
of the venturi, salt cake dust. any capacity The new Buell 
which forms W-B Scrubber is made up of 


; - : : = ee multiple venturi tubes—each 

two distinct low power This special design achieves the desired efficien a standard, readily-stocked 
f cies with low pressure drops; thus, requires minimum power a. Capacity for your ap- 

cones Tor gas i ici ai ta plication is arranged simply 
g . high efficiency The Buell W-B Scrubber offers efficien by designing for the proper 
topassthrough cies for given conditions higher than any similar system. number of venturi tubes. 


Member Industrial Gas Cleaning Institute 








See a working model of the 
Buell W-B Scrubber at 

Booths 1189 and 1193 at the 
Chemical Show Nov. 27-Dec. 1 
New York Coliseum 
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ideas and news: 


at the 


Chem Show...Booth 636 





See the unveiling of 
a new pump line designed for 
the chemical industry 


This new line of Allis-Chalmers pumps, with ratings to 880 gpm, 
heads to 315 ft, temperatures to 550°F, features self-venting, top 
centerline discharge. Complete rotating element, including impeller, 
is easily removable from the rear of the pump without disturbing 
piping. A number of stuffing box options are offered. The new line 
has maximum parts interchangeability. 


See these new pumps at the Chem Show. See, too, our ACAP 
adjustable pumps and ELECTRI-CAND leakless pumps. Or write 


Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 
A-1562 











Get a first-hand look at these other A-C products: 


TWINDUCER grinding mill drives * SUPER-SEAL motors ¢ corrosion-proof 
pushbutton stations ¢ vibrating and gyratory screens « new rubber-seated, 
pneumatically operated wafer valve. 
Twinducer, Electri-Cand, ACAP and Super-Seal 
are Allis-Chalmers trademarks. 


ALLIS-CHALMERS <4 
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p- and o-dichlorobenzenes, hydro. 
chlorie acid and other chemicals at 
Santa Fe Springs, Calif. Neville 
will operate Western Organic as a 
subsidiary. 


United Nuclear Corp., a $25-mil- 
lion joint venture created in May 
by Olin Mathieson Chemical Corp, 
Mallinckrodt Chemical Works, and 
Nuclear Development Corp. of 
America, may merge with Sabre. 
Pinon Corp., a uranium-concen- 
trates producer currently supply. 
ing 10% of the “yellow cake” 
procured domestically by the gov- 
ernment. Stockholders of both 
firms must approve the proposal, 
Terms: two shares of Sabre-Pinon 
common stock for one of United 
Nuclear. 


International 


India: The first flow of water has 
gushed into what will eventually 
become one of the longest canals in 
the world. At Hanumangarh, 200 
miles northwest of New Delhi on 
the fringes of the Rajasthan Desert 
(which occupies 11% of the na 
tion’s area), first flow was pumped 
into the $420-million, 20-year, irri- 
gation and _ reclamation project. 
Construction began in 1958. At 
least fifteen more years will be 
needed to complete the 425-mi. cer: 
tral channel, its 5,000 miles of 
branches and distributaries and 40; 
000 miles of field channels. Canil 
will extend southwestward through 
the desert from just below the con} 





fluence of the Sutlej and Beas Riv) 
ers in Punjab state, ultimateyp 
creating from the wasteland al) 
agricultural, chemical and indus} 
trial output predicted to top $14) 


million annually. 


Rumania’s first aluminum plant iy 
under construction near Slatin) 
Arges province (Chem. Eng., Mai 
15, p. 205). By the completion ¢ 
the current Five Year Plan in 196i, 
capacity will be 20,000-30,000 me 





ric tons/yr. of crude aluminuD; 
Ultimate capacity of 50,000 metr: 
tons/yr. is planned. Since Rumat! 
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has insufficient domestic bauxite 
deposits to support such an instal- 
lation, while next-door Hungary 
has the ore but not the requisite 
electrical power, it is believed that 
most of the raw material for the 
Rumanian facility will be imported 
from Hungary. 


France: Progil-Bayer-Ugine, a 
joint subsidiary of West Ger- 
many’s Farbenfabriken Bayer A.G. 
with France’s Progil S.A. and 
Ugine, has placed on stream two 
plants, boosting polyester and 
polyether capacities from 500 up 
to 1,000 tons/mo. Also, the firm has 
begun producing 100 tons/mo. of 
a specialty isocyanate for dyes 
and varnishes, and will start up a 
500-ton/mo. tolylene diisocyanate 
unit before the end of the year. 
Capacity of the latter is scheduled 
to be doubled by mid-1962. 


Canada: Canadian Industries Ltd. 
has begun constructing a $900,000 
explosives unit at its Beloeil 
works, 15 miles from Montreal. 
Plant is said to be Canada’s first 
to make TNT (trinitrotoluene), 
and the continent’s first to use a 
continuous process for TNT and 
its sister, dinitrotoluene. 

Also announced were plans to 
build a $5-million chlorine and 
caustic soda installation at an un- 
disclosed site in New Brunswick 
province. Facility would come on 
stream in 1963. 


Republic of South Africa: South 
African Petroleum Refineries 
(Pty.) Ltd. a joint venture of 
British Petroleum Co. Ltd. and the 
Royal Dutch Shell Group, plans a 
70,000-bbl./day refinery at Re- 
union Rocks, near Durban. Con- 
tract for design, engineering, 
supply and construction has been 
awarded to Foster Wheeler Ltd., 
London. Installation is due on 
Stream by Jan. 1, 1964. 


Australia: B.F. Goodrich-C.S.R. 
Chemicals Pty. Ltd. has placed a 
$3.5-million vinyl resins plant on 
Steam at its Altona complex, near 
Melbourne. Raw materials for the 
Geon vinyl products come from 
other units at the site. Firm was 
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See open MOTORS like this, 
Straight from actual installations 


This is one of our SUPER-SEAL open motors. You'll see several of 
them at the show, taken from industry’s most demanding installa- 
tions. Key to their endurance is their POXEAL or SILCO-FLEX insula- 
tion systems which make these motors practically impervious to 
moisture, dust, abrasives, and most other contaminants. 


See ‘‘veteran’”” SUPER-SEAL motors at the Chem Show. Or write 


Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 
A-1565 











Get a first-hand look at these other A-C products: 


vibrating and gyratory screens « ELECTRI-CAND leakless pumps * ACAP 
adjustable pumps * new chemical pump line « TWINDUCER grinding mill 
drives * corrosion-proof pushbutton stations « new rubber-seated, pneu- 
matically operated wafer valve. 
Twinducer, Electri-Cand, ACAP, Silco-Flex, Poxeal and Super-Seal 
are Allis-Chalmers trademarks. 


ALLIS-CHALMERS <AC) 
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THIOKOL 
MUZZLES 
MISSILE 
MUSCLES 


Thiokol Chemical Corpora- 
tion makes the “muscles” 
for missiles at the giant 
Longhorn Ordnance Works, 
Marshall, Texas. Keeping 
the latest in solid missile 
fuels from “blasting off” in 
production, yet controlling 
the flow of such hot stuff 
to motor cases, was the 
problem. 


Thiokol’s answer was Farris 
Flex Valves... providing full 


pipe capacity for hard to 


handle solids, along with 
quick and positive shut-off. 
Other factors influencing 
Thiokol’s selection were the 
vibration-absorbing quali- 
ties of Farris Flex Valves 
and the absence of internal 
parts and obstructions to 
block the flow of dangerous 
materials. 


Controlling the flow of hard 
to handle acids, abrasives, 
corrosives, liquids, solids, 
powders and slurries is a 
Flex Valve specialty proved 
in thousands of successful 
applications during the last 
25 years. 





FLEXIBLE VALVE CORP. 


501 COMMERCIAL AVENUE 
PALISADES PARK, N. J. 
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created early last year by B.F. 
Goodrich Chemical Co. with C.S.R. 
Chemicals Pty. Ltd., an Australian 
firm that also makes PVC plasti- 
cizers. 


Mexico: Petroleos Mexicanos 
(PEMEX) plans to spend $50 mil- 
lion to construct two refining fa- 
cilities on Mexico’s west coast: a 
30,000-bbl./day coking plant at Ro- 
sarito Beach, near Tijuana, and a 
50,000-bbl./day crude oil refinery 
at Mazatlan. The Fluor Corp. will 
engineer the latter, using processes 
of Universal Oil Products Co.; 
Arthur G. McKee & Co. will con- 
struct the former, to be based on 
the fluid coking process of Esso 
Research & Engineering Co. 


Pakistan: Manzoor Chemical & 
General Industries, Ltd., Karachi, 
has retained two German firms 
(Salzgitter Industriebau GmbH. 
and Braunschweigischen Maschin- 
enbauanstalt) to supply and erect 
an $11-million high-pressure poly- 
ethylene facility by late 1963. The 
German consortium will construct: 
(1) a unit to extract alcohol from 
molasses, (2) an alcohol-to-ethylene 
plant, (3) a polymerization installa- 
tion, and (4) a finishing factory to 
process the polyethylene granulate 
into consumer products. Annual 
capacity will be based on 5,000-6,- 
000 tons of granulate. 


U.S.S.R.: Blueprints for a 6-mil- 
lion-ton/yr. vacuum refining unit 
have been prepared by Gipronefto- 
zavod, an oil refining institute in 
Moscow. According to Tass, the 
plant will “extract: narrow petrol 
fractions from oil, fuel for jet 
engines, raw material for cataly- 
tic cracking, components of auto- 
mobile petrol and other distilla- 
tion products.” Article did not 
give the site of the projected in- 
stallation, nor its cost or on- 
stream date. 


India: Soviet technicians are erect- 
ing a $17.85-million synthetic drug 
plant at Hyderabad for the Indian 
government. Ancillary units at the 
770-acre site will be privately 
owned and operated, to produce 
sulfuric acid, hydrochloric acid 
and other raw materials for the 
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drug facility. Complex is expected 
to be in production by 1964. Indian 
project officials predict the entire 
investment could be returned dur. 
ing the first year of operation, al- 
though as McGraw-Hill World 
News bureau correspondent in 
Bombay, Sharokh Sabavala, cau- 
tions: “One of the most remark- 
able features of Soviet aid is the 
Russian ability to generate a fer- 
vent optimism amongst the Indians 
who man the projects.” 


Japan: Sanyo-Scott Co., capital- 
ized at $3 million, has been created 
by Japan’s Sanyo Pulp Co. and the 
U.S.’s Scott Paper Co. Firm will 
build a mill at Odawara, 70 miles 
west of Tokyo, to produce 15 tons/ 
day of tissue, napkins and other 
thin papers. Unit is due on stream 
next fall, will be expanded “in a 
few years” to ultimate capacity of 
50-60 tons/day. 


India: Universal Dyestuffs Ltd. 
a new chemicals firm, proposes to 
build a plant near Cambay, 
Gujarat state, to make 138 tons/ 
yr. of vat dyes and 30 tons/yr. of 
optical whitening. Due on stream 
late next year, facility will be op- 
erated in technical collaboration 
with Compagnie Francaise des 
Matieres Colorantes, the largest 
dyestuffs producer in France. 


Great Britain: British Petroleum 
Co. Ltd. will add a Ferrofining unit 
to the lubricants plant at its Llan- 
darcy, Wales, refinery. Developed 
by BP Group researchers, Ferro- 
fining is a process for manufac- 
turing lube oils without a solid 
waste byproduct that requires dis- 
posal. Unit will be the U.K.’s first, 
have throughput capacity of 3,500 
bbl./day. Completion is scheduled 
for late next year. 


Japan: Standard-Vacuum Oil Co. 
has doubled its original 25% inter- 
est in General Sekiyu, a refining 
company with a 35,000-bbl./day 
installation at Kawasaki. Refinery 
went on stream last December, 4 
which time General Sekiyu was 
jointly owned by General Bussal 
Kaisha and Toa Nenryo Kogy? 
The latter, a 50%-owned affiliate 
of Stanvac, has now transferred 
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India’s state-owned Fertilizer 
Corp. of India has awarded a 
$19.8-million contract to Chemi- 
cal Construction Co. to supply ma- 
chinery for the ammonia, urea and 
nitric acid units at the $50-million 
Trombay fertilizer complex, near 
Bombay. To feed on 50,000 tons/ 
yr. of gas and 45,000 tons/yr. of 
naphtha from adjacent Burmah- 
Shell and Standard-Vacuum re- 
fneries, the complex is designed 
toturn out 90,000 tons of nitrogen, 
97,500 tons of urea and 245,000 
tons of nitrophosphates annually. 


United Arab Republic: Egyptian 
Chemical Industries Co. (KIMA), 
a subsidiary of the state holding 
agency for most of the nation’s 
chemical firms, plans a 3,200-ton/ 
yr. facility at Hawamdia, south of 
Cairo, to make undisclosed plas- 
tics, paints and antibiotics. Plant 
is due on stream in 1963. 


Japan’s principal domestic crude 
oil producer, Teikoku Oil, plans to 
enter the refining field by Oct. 
1962. A 3,000-bbl./day refinery 
will be built in Niigata prefecture 
by Teiseki Topping Plant Co., to 
be set up by Teikoku Oil. 


West Germany: Frisia Erdoel- 
werke A.G., a joint subsidiary of 
Migroil Oil and American Inde- 
pendent Oil Co., has placed a 30,- 
000-bbl./day refinery on stream at 
Emden, processing Kuwait crude 
oil. Products are gasoline, LPG, 
diesel fuel, and various grades of 
fuel oil. 


Japan: Japan Atomic Energy Re- 
search Institute (JAERI) reports 
that construction of a 12,500-kw. 
boiling-water nuclear reactor has 
begun at Tokai Mura, with startup 
scheduled for Nov. 1962. To cost 
$12.2 million, this particular re- 
actor—dubbed the JPDR—is de- 
signed primarily for research. 
However, JAERI expects to supply 
electric power to part of Ibaraki 
prefecture by Feb. 1963. 


Chile: Industria Chilena de Solda- 
duras S.A. (Indura), Santiago, has 








NO JOB TOO 
TO} 


ACIDS ® ABRASIVES & CORROSIVES 
LIQUIDS ® SOLIDS & POWDERS & SLURRIES 


gal 








VALVES 





The toughest, longest-service valves you can use in 
pipelines carrying corrosive, abrasive, even explosive 
materials... wet or dry... that knock out ordinary 
valves in a matter of hours. In abrasive service, for 
example, Farris Flex-Valves outlast metal 11 to 1. 
Farris Flex-Valves become an integral part of your 
pipeline and provide full pipe capacity with nothing 
to block flow. They operate clean . . . even with solids 
in suspension or wet cement. And, they’re as easy to 
keep clean as the pipes themselves. 





Wide choice of flexible valve bodies for every process 
requirement. Manual or motor-operated types as well 
as metal-enclosed SuperSeal designs for high pres- 
sures and hazardous service. 


No Obstructions, Pockets, 
Or Internal Parts 


> Tight On Grits To %” 
> Maintenance-Free 
> Absorbs Vibration 


P Non-Clogging 

> Corrosion-Resistant 

> Full Pipe Capacity 

> No Freeze-Up In 
Outdoor Service 





Write For Your Free Copy Of The Farris Flex-Valve Catalog, FL116R 
As Well As Helpful Application Bulletin, FL935 


Guaranteed Not To Plug Or Your Money Back 


FLEXIBLE VALVE CORP. 


501 COMMERCIAL AVENUE 
PALISADES PARK, NEW JERSEY 


AFFILIATES: Farris Engineering Corp. « Farris Combustion Controls Corp. * Farris Universal Machine Corp. 
Farris Industries Canada Ltd. « Farris Engineering Ltd., London, England 
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the advantages of 
Gaulin Particle 
CONTROL 


on your products 


Find out for yourself how a 
Gaulin Homogenizer or Col- 
loid Mill can improve your 
product and lower processing 
costs. You can rent one for 
only a few dollars a day. 

Gaulin Laboratory Homog- 
enizers —- maximum capacity 
— 15 gph; minimum proces- 
sable sample —1 pint; pressure 
to 8,000 psi continuous; 10,000 
psi intermittent. 

Colloid RE Mill Model 2A 
— Capacity — 0-310 gph; 
minimum processable sample 
— 8 oz. Micrometer adjust- 
ment from .001 to .040. 
Remember, the rental cost 
is applicable 
against the pur- 
chase price of 
the machines. 
Write for Labo- 
ratory Homoge- 
nizer Bulletin 
LH-55; RE Col- 
loid Mill Bulle- 
tin — C-57. 





MANTON 


Gaulin 


MANUFACTURING CO., INC. 
71 Garden St., Everett 49, Mass. 


World’s largest manufacturer of stainless 
steel reciprocating pumps, pressure exchange 
pumps, dispersers, homogenizers 


and colloid mills 
SEE YOU AT THE CHEMICAL SHOW BOOTH #51 
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bought two oxygen plants and an 
acetylene unit from Airco Com- 
pany International, a division of 
Air Reduction Co., New York. 
Combined capacity of the oxygen 
installations is 142 tons/mo; 
acetylene facility can turn out 
4,800 std. cu. ft./hr. Indura will 
use all three at its Santiago elec- 
trode factory. 


Denmark: Dansk-Norsk Kvael- 
stoffabrik, Copenhagen, has 
awarded a $5.6-million contract 
to Power-Gas Corp., Ltd., Stock- 
ton-on-Tees, England, to construct 
an ammonia plant at Grenaa as 
part of a complete fertilizer com- 
plex planned for the site. 


Canada: Brockville Chemicals 
Ltd. has brought a 360-ton/day 
ammonia unit on stream at Mait- 
land, Ont. Product is captively 
processed into nitrogen solutions, 
anhydrous ammonia, and ammon- 
ium nitrate. 


Bulgaria: Construction has begun 
in Burgas on a 2-million-metric 
ton/yr. refinery and petrochemical 
complex. To be built in two stages, 
first phase is due on stream in 
mid-1963. Second phase should be 
operating by the end of 1965. Ulti- 
mate annual outputs (in metric 
tons): 900,000, fuel oil; 310,000, 
gasoline; 500,000, diesel fuel; 60,- 


000, jet aircraft fuel; 100,000, 
polyethylene; 438,000, ethylene; 
and 30,000, synthetic rubber. 


Rumanian and Soviet crude will 
be pipelined from the Black Sea. 


People 


S. A. Ballard has been named re- 
search and development manager 
for Shell Chemical Co.’s Industrial 
Chemicals Div. 


Henry R. Linden has been ap- 
pointed director of the Institute 
of Gas Technology. 


D. Brainerd Holmes has_ been 
named director of manned space 
flight programs for the National 
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Aeronautics and Space Adminis- 
tration. Currently, he is general 
manager of the Major Defense 
Systems Divisions, a unit of Radio 
Corp. of America’s Defense Elec. 
tronic Products in Moorestown, 
N. J. 


John J. Padbury, director of poly- 
mer research at American Cyan- 
amid Co.’s laboratories in Stam- 
ford, Conn., has been named tech- 
nical director of the firm’s Plas- 
tices and Resins Div. 


James C. Hahn will be the works 
manager for Cary Chemicals Inc’s 
100-million-lb./yr. vinyls plant now 
abuilding near Burlington, N.J 
(Chem. Eng., Sept. 18, p. 217). 
Currently, he is manager of the 
firm’s Flemington, N. J., polymer 
plant. 


Paul F. Bruins, professor of chem- 
ical engineering at Brooklyn Poly- 
technic Institute, has been elected 
to the board of directors of Tek- 
nika, Inc., Hartford, Conn., pro- 
ducers of sonic defoaming systems. 


Clarence E. Larson has been ap- 
pointed general manager of Oak 
Ridge operations, and a vice presi- 
dent of Union Carbide Nuclear Co. 
Carbide operates Oak Ridge for 
the AEC. 


William C. Osborne has been ap- 
pointed vice president of engi- 
neering and research for Re- 
search-Cottrell, Inc. 


John R. Herring has been pro- 
moted to manager of engineering 
and production for Wyle Labora- 
tories’ West Coast Testing Div. 
He assumes responsibility for the 
firm’s aerospace testing activities 
at El Segundo and Norco, Calif. 


Ralph A. Cardello has been named 
assistant director of the process 
engineering division of Esso 
Research and Engineering Co. 


John S. Atwood has been promoted 
to assistant vice president of Kop- 
pers Co.’s Plastics Div. He will 
supervise the project and process 
engineering departments. 
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BEFORE: Particle size is coarse, irregular and 
unevenly mixed with other methods of emulsifying. ness, are regular and evenly mixed. 


AFTER: Particles are broken down to ultimate fine 





Magnification 450xX 


How Gaulin Homogenizers 
Make Finer Emulsions At Lower Cost 


The secret of finer emulsions lies in the high pressures And just as important, a Gaulin will improve prac- 
(maximum energy levels) of Gaulin Homogenization. tically every physical and chemical property of your 
From waxes to pigments, pharmaceuticals to fat product. 
emulsions, a Gaulin Homogenizer smashes particles Discover just what a Gaulin can do for your product. 


uniformly finer, disperses them more thoroughly. 


Write for more details today. 


Result? You get closer particle control of your prod- See Chemical Engineering Catalog for address of your 


uct at a considerably lower processing cost. 






MANTON 


Gaulin 


MANUFACTURING CO., INC. 
71 Garden St., Everett 49, Mass. 
World's largest manufacturer of stainless 
steel reciprocating, rotary, pressure 
exchange pumps, dispersers, homogenizers 
and colloid mills. 


@eeeeeeeeeneeoeeeeeee eee 


SEE YOU AT THE CHEMICAL SHOW BOOTH #51 
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nearby Manton-Gaulin Representative. 


GTA. Gaulin Technical 


Assistance starts with the 
GTA Library of Product 
Information. Ask for special 
bulletins. Then call on 
Manton-Gaulin for our 
specialized Technical 
Assistance. There’s no 
obligation. 
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IMPROVE YOUR YIELD 
WITH 997, FEEDING ACCURACY... 


VY 
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THE W&T MERCHEN FEEDER 


If you need accurate control of dry, free flowing materials 
to keep process yields high, count on the W&T Merchen 
Feeder. The Merchen controls dry flow to a hairsbreadth, 
hour after hour. 


Pick any minute any time in your run. Pick one at high ca- 
pacity, another at low capacity. The Merchen holds accuracy 
to +1% from minute to minute . . . stretches the minutes 
into hours of precise feeding. You solve tough feeding and 
continuous-blending problems, get sure quality control. 


Accuracy comes from sensitivity. And a change of just one 
ounce in a 63-pound belt load actuates the Merchen’s con- 
trol mechanism. It responds instantly. Accuracy is assured. 


This versatile Wallace & Tiernan Feeder has other advan- 
tages: It's a straight gravimetric feeder; it feeds and controls 
other equipment; or it feeds in proportion to any 3-15 psi 
signal. Corrosion-resistant construction lets it handle most 
chemicals. And even the largest model occupies less than 
3 x 5 feet of floor space. 


For more information, write Dept. M-64.29. 


WALLACE & TIERNAN INC. 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 











Convention Calendar 


November 


21. Manufacturing Chemists’ Assn,, 
11th Semi-Annual Meeting & Mid. 
Year Conference, Commodore Hotel, 
New York, N. Y. 


26-1. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y. 


27-1. 28th Exposition of the Chemical 
Industries, New York Coliseum, New 
York, N. Y. 


27-1. American Management Assn., 
Data Processing and Management In- 
formation Systems Course, AMA 
Academy, Saranac Lake, N. Y. 


28. Kirkpatrick Award for Chemical 
Enineering Achievement, Presenta- 
tion Dinner, Grand Ballroom, Hotel 
Astor, New York, N. Y. 


28-30. The Building Research Insti- 
tute, 1961 Fall Conferences, May- 
flower Hotel, Washington, D. C. 


29-30. University of Michigan, “Ef- 
fective Utilization of Engineering 
Personnel” Kellogg Center, East Lans- 
ing, Mich. 


29-30. Okiahoma State University, In- 
dustrial Wastes Conference, Still- 
water, Okla. 


December 


3-6. American Institute of Chemical 
Engineers, 54th Annual Meeting, 
Hotel Commodore, New York, N. Y. 


3-7. American Institute of Electrical 
Engineers, Institute of Radio Engi- 
neers, Assn. for Computing Ma- 
chinery, Eastern Joint Computer Con- 
ference, Sheraton-Park Hotel, Wash- 
ington, D. C. 


4-6. Chemical Specialties Mfg. Assn., 
Roosevelt Hotel, New York, N. Y. 


5-6. Western Petroleum _ Refiners 
Assn., Refiners Computer Conference, 
Hotel Tulsa, Okla. 


6-8. American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, Iron & Steel Div., 19th Annual 
Electric Furnace Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


7-8. Society of the Plastics Industry, 
9th Plastic Film, Sheeting & Coated 
Fabric Conference, Pierre Hotel, New 
York, N. Y. 


12-14. Eastern Joint Computer Con- 
ference, Sheraton-Park Hotel, Wash- 
ington, D. C. 
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18-19. Rensselaer Polytechnic Insti- 
tute, Materials Research Conference, 
Troy, N. Y. 


26-31. American Assn. for the Ad- 
vancement of Science, Annual Meet- 
ing and Exposition of Science and 
Industry, Denver Hilton Hotel, Den- 
ver, Colo. 


January 


9-11, American Society for Quality 
Control, American Institute of Elec- 
trical Engineers, Institute of Radio 
Engineers, Electronic Industries Assn., 
National Symposium on Reliability 
and Quality Control, Statler-Hilton 
Hotel, Washington, D. C. 


12-15. American Institute of Me- 
chanical Engineers, Annual Meeting, 
New York, N. Y 


22-25. National Plant Maintenance 
and Engineering Show, Convention 
Hall, Philadelphia, Pa. 


23-26. Canadian Pulp & Paper Assn., 
1962 Annual Meeting of the Technical 
Section, Queen Elizabeth Hotel, Mont- 
real, Can. 


26-2. American Management Assn. 
Quality Control, AMA Academy, Sara- 
nac Lake, N. Y 


February 


5-9. American Society for Testing 
Materials, Committee Week Meeting, 
Statler-Hilton Hotel, Dallas, Tex. 


6-8. Society of the Plastics Industry, 
Reinforced Plastics Div. Conference, 
Edgewater Beach Hotel, Chicago, III. 


18-22, American Institute of Mining, 
Metallurgical & Petroleum Engineers, 
Annual Meeting, New York, N. Y. 


21-23. Oklahoma State University, 
a Gas Conference, Stillwater, 
a 


March 


4-7, American Society of Mechanical 
Engineers, Gas Turbine Power Con- 
ference & Exhibit, Shamrock-Hilton 
Hotel, Houston, Tex. 


15-23. American Society of Tool & 
Manufacturing Engineers, Engineer- 
ing Conference and Exhibit, Cobo Hall, 
Detroit, Mich. 


19-23. National Assn. of Corrosion 
Engineers, Annual Conference and 


Show, Municipal Auditorium, Kansas 
City, Mo 


20-29. American Chemical Society, 
National Meeting, Washington, D. C. 








Before You _ _— Rotameter 
CHECK THESE / 





») IMPORTANT 
POINTS... 





oO Tube clamp—should hold tube externally, leave 

.°” nothing in the flow path to foul the meter or corrode. 
Should lock the tube so vibration can’t unseat it. Varea- 
meter tubes can’t be unseated. They’re locked by this 
external, lever-type clamp. There’s nothing in the 
flow path; tubes slide out after one bolt has been 
loosened. 





,-e QO Tube adapters—should never bind when tubes are 
~oe? ia removed. The W&T Varea-meter’s no-binding adapters 
let tubes slip out easily without danger of breaking. 

AR 3) Float—should be designed to pass the greatest 
Oo we amount of fluid with accuracy, to promote pressure 

ne recovery. The shape of the Varea-meter’s new high- 
° efficiency float restricts flow less, heightens accuracy. 
It also smooths fluid expansion after the metering disc 
for a lower pressure drop across the float. Eight or 
more floats per tube size give a wide choice of capacities. 


@D Tube—should have a diameter 1.4 times the float 
diameter to permit maximum throughput for its size. 
The Varea-meter tube does. Size for size, the new 
Varea-meter gives more capacity than any other 
rotameter. Thus, for any capacity, the smaller Varea- 
meter costs less. 


a5] O-ring seals—for convenience, should be the same 

esize throughout the rotameter. Varea-meter O-rings 

e are. Since tubes are the same size at both ends, O-rings 

e are identical. The plug for the vertical clean-out seats 

¢ against another same-size O-ring. Plug threads can’t 
° corrode. 





m6) End fittings—should permit piping from all angles; 

e should be quickly removed without breaking down the 
~ frame. For convenience, Varea-meter end fittings rotate 
e¢ through 360° and clamp in any position. They are 
quickly and cleanly removed by loosening a C-ring 


clamp. 











And frames should have strength to protect metering 
components, permanence to live with corrosion. Varea- 
meter frames are one rigid piece of corrosion-resistant, 
welded stainless steel. Unitized construction absorbs 
pipe strain, preserves metering accuracy. 


New Wallace & Tiernan Varea-meters measure up to 
310 gpm water or 1300 scfm air over a range of at least 
10 to 1. Magnetic indicators, transmitters, and acces- 
sories are available. 





For more information, write Dept. V-8.29. 


=F9 WALLACE & TIERNAN INC. 
25 ‘MAIN STREET, BELLEVILLE S, NEW —_ 


is. “ bia lina ame 
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All the advantages of hot-dip galvanizing 
PLUS job-site application with CARBO ZINC 11 


INORGANIC ZINC COATING is rapidly gaining recognition as the ultimate for basic 
protection of steel. For example, a large Gulf area chemical plant now under construction 
specified zinc—both hot-dip galvanizing and Carbo Zinc 11 inorganic zinc coating. Both 
methods are equal in performance and galvanic protection—the choice is a matter of 
economics. 

HOT-DIP GALVANIZING is generally best for small pieces and irregular shapes: handrails, 
angles, floor gratings, ladders, etc. 

CARBO ZINC 11 is best where these exclusive advantages count: 


e Field welding can be touched up. 
e Only one side need be coated, such as 


—_ 
a | 
Esrrsusy 


CARBO ZINC! 
Pmevects 
Coarmos 


eae 


e Application can be made on the job-site. 

e Old steel, in place, can be galvanically 
protected. storage tanks. 

e Repairs can be made in the field. e All sizes and shapes can be coated. 

EASY TO APPLY with spray or brush in any kind of weather. Water insoluble in 20 minutes. 

WRITE for analysis of costs “When to Hot-Dip Galvanize—and When to Use Carbo Zinc 11.” 






Maintenance Coatings with Experience... 
A NY 


Cc O M_P 








eae 32-D Hanley Industrial Ct. ¢ St. Louis 17, Mo. 
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NEW EQUIPMENT... 


continued from page 136 


master storage tank and a 2-qt, 
drawoff chamber continuously agi- 
tated by a stainless steel mixer, 
Dual storage tanks provide un. 
interrupted service. 

Contents of the storage system 
may be visually audited at all 
times, as the storage equipment 
is of cast acrylic construction, 


Noncorrosive materials are used 
4 


throughout. 

The unit may also be adapted 
to take precise samples from a 
process, with the samples being 
retained separately or composited 
for an average analysis.—Penfield 
Mfg. Co., Meriden, Conn. 136D 








ee ee 








Solids-transfer device 


Portable pneumatic system moves 
solids from drums to storage. 


Operating on compressed air, 8 
new device picks up powders and 
granular materials, and transfers 
them at rates from 75 to 800 !b./ht. 
into machine hoppers or storag? 
bins. Rate of movement depends 01 
air-pressure setting and the dis: 
tance the material must be cor 
veyed. 

The self-contained unit clamps 
to the side of a drum. Addition# 
lengths of transfer tubing are col 
nected to the basic unit to form! 
single line to the discharge point 
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Called the Transfermatic, the 
device comes complete with pres- 
gure gage, pressure regulator, and 
air filter. It operates on any air 
supply at up to 150 psi.; optimum 
transfer rates require less than 30 
psi—Ball & Jewell, Inc., Brooklyn, 
N. Y. 274A 


Glassed pump 


Bonded glass covers all surfaces 
that contact the pumped medium. 


Corrosive fluids can be safely 
handled at fairly low capacities 
with this glassed pump for flows 
up to 75 gpm. All glass surfaces 
are continuous, with no bolt holes 
or tapped openings. A confined 
Teflon-envelope gasket makes the 
seal between casing and cover. 

With quench gland and bearing 
cooling chamber, liquids up to 
350 F. can be handled. The fully 
open impeller is designed for 
glassing, has an extended hub that 
protects the stainless steel shaft 
from pumpage. The hub extends 
beyond the stuffing-box gland, 
eliminating any joint within the 
pump. 

Good to 150 psi., for heads to 90 
ft. the pump is patterned after 
a hizgher-capacity unit of the same 
type-—Goulds Pumps, Inc., Seneca 
Falls, N. Y. 275A 


Oxygen analyzer 


Continuous unit measures dissolved 
oxygen in high-purity systems. 


Micro quantities of dissolved 
oxygen in boiler water and other 
high-purity water systems may be 
continuously measured and_ re- 
corded by a new analyzer. Electro- 


A good name to know... 


As an outgrowth of 68 years of designing and manufac- 
turing. lease production equipment for the oil and gas 
industry, BS&B has, in more recent years, developed a 
group of products which have found a wide range of appli- 
cation in the process industries. We invite you to become 
acquainted with these products and to request additional 
information on any or all... 


BS&B EXECUTIVE OFFICES: 7500 East 12th Street, Kansas City, Missouri 


KANSAS CITY © OKLAHOMACITY * TULSA ® EDMONTON ¢ THE HAGUR 
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Day Titan Mixers 


Unsurpassed for processing solid rocket propellants 
and other materials requiring precision mixing. 










Day Regal Mixers 
Unique agitator action reduces mixing time tempe 
as much as 50% over other methods. oxyge 


meas Change cans keep down-time to a minimum. parts, 
> sec. af 


—Wal 
ville, | 













Day Pony Mixers 









Daysolvers The recognized standard of 
Multiaction turbopeller combines five the process industries for efficient change-can 
different mixing actions in one for the mixing of granulations, pastes, and liquids. 


most efficient product dispersion. 


To Process at a Profit 





Day 3-Roll Mills 
Produce dispersions of the highest pos 
sible quality of all types of printing 








































































inks, plastisols, paints, ointments, and Explosi 
similar materials, use wit 
Day Nauta Equij 
Mixers motor, | 
Day Ro-Ball Sifters Unique three-way mix- flexible 
Gyrating screens bring every particle of ing action produces handle 
material, wet or dry, into contact with the screen. Super- blends with accuracies | sive lig 
active ball-cleaning action provides fast, accurate sifting. up to 1 part in 10,000 in explo 
Available in single and multiple screen models. in less time and with no cont 
less power than con- parts; 
ventional mixers. Mi- | pumped 
crojet attachment adds Avail: 
Day Ribbon such difficult liquids 185 gy 
Blenders as fats and oils to mix ’ 
ae Available in light, me- without the formation equippes 
Ld dium and heavy-duty of lumps. Speed cx 
' models for fast, eco- Randolp 
nomical mixing of 
powders, pastes and — 
liquids. 
] 


Day Hy-R-Speed Mills 
Grind, homogenize and blend é Dump-ty; 
All DAY equipment shown available in a wide range of types of materials, flowing gas-li 
capacities from small lab sizes to large production models. Write for detailed information. paste, in one operation. Lookin 
with fing 
Moplastic 
Surface a 





Licensees for manufacture and sale See the Day Exhibit, Booth No. 238, 28th Exposition 
of Day Processing Equipment with of the Chemical Industries. 
the exception of the Nauta mixer: 
ng = & Co., ce ata 
ots, England—representatives for 
the Free Trade Area: Mauri Bros. & The J. Ei. DAY Co. 
jock ge Megs pies rrp em sae Division of The Cleveland Automatic Machine Co. 


Zealand. 4926 Beech Street, Cincinnati 12, Ohio 
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| handle corrosive, sterile or abra- 
| sive liquids or gases with safety 


parts and the material 
| pumped. 


equipped with a zero-maximum 


Dump-type units enhance operation 


"NEW EQUIPMENT . . . 


"eration, the unit is accurate to 
+5% of full scale. 
Dissolved oxygen reacts with 
measuring electrodes in a sam- 
pling cell, generating an electri- 
eal current proportional to the 
amount of oxygen in a continuous 
sample. The current operates an 
indicator from which a signal may 
be transmitted to any standard 
millivolt recorder. 

Accuracy is maintained by pre- 
cise control of sample-water flow, 
temperature and conductivity. An 
oxygen change as small as 0.1 
parts/billion registers within 10 
sec. after the sample is introduced. 
—Wallace & Tiernan, Inc., Belle- 
ville, N. J. 275B 








Corrosives pump 


Explosion-proof assembly permits 
use with flammable gases, liquids. 


Equipped with explosion-proof 
motor, switch, and plug, and with 
flexible conduit, this pump can 


in explosive atmospheres. There is 
no contact between the moving 
being 


Available in two sizes—54 and 
18 gph.—the unit may _ be 


speed control, if so desired.—The 
Randolph Co., Houston. 277A 


SL 





Plastic packing 


gas-liquid contact systems. 


Looking like a perforated saddle 
with fingers above and below, ther- 
moplastic packing can give a large 





OVER 


.PRESSURE 
PROTECTION 


Wherever, whenever pressure must be con- 
tained, the BS&B Safety Head provides func- 
tional, practical, and economical protection. 
Rupture Discs are available in pressure 
ratings from 5 to 100,000 psi., in sizes 
from ¥ to 44”. Discs come in a wide 
selection of corrosion resistant mate- 
rials. The Safety Head functions as a 
primary, secondary relief device, or as 
an operational pressure release de- 
vice. For the complete safety head 
story, ask for Bulletin #77-117. 


SAFETY HEAD Headquarters: 
7500 E. 12th Street, 
Kansas City, Mo. 






























































































surface area at low pressure drop, 
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ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 
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Safety, Service and Satisfaction 
for B. F. Goodrich Company 


The new Adhesives Plant of B. F. Goodrich 
Company at Akron, Ohio, is completely 
equipped with LaBour pumps for handling a 
variety of highly volatile solvents. The new 
plant was completed in 1959, but the pumps 
were used in the previous facility and date back 
to 1952. One LaBour pump purchased in 1942 
is still on active duty here. 

A row of ten LaBour Type G pumps shown 
in the photo pumps the solvents in and out of 
tanks and to the mixing plant 1,100 feet away. 
These are packingless pumps, so there is never 





THE LaBOUR COMPANY, INC. e 
WHITE PIGEON, MICH. e 


ELKHART, 
LONDON, ENGLAND 


any danger of leakage around the shafts—an 
important consideration with inflammable 
liquids. Also, there is no possibility that the 
solvents can be contaminated by lubricants. 
The self-priming pumps are ideal for the start- 
and-stop characteristics of the operation. 
Your liquid moving problems may be of a 
different nature, particularly as to corrosion 
resistance. Whatever they may be, LaBour can 
provide the equipment to assure you the safety, 
economy and dependability which B. F. 
Goodrich Company has enjoyed over the years. 










INDIANA 
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NEW EQUIPMENT... 


according to the manufacturer’ re- 
port. 

Dubbed Maspac, the packing is 
also said to provide low weight, 
high strength, durability and 
chemical resistance, minimum 
side-thrust on tower walls, high 
mass-transfer coefficients and 
good liquid distribution. 

Various types of materials are 
used to make the packing, depend- 
ing on application requirements. 
A 3i-in. size is produced in poly- 
styrene, low-density polyethylene, 
high-density (linear) polyethylene 
and polypropylene. A nominally 
2-in. size is made from high-den- 
sity polyethylene and polypropy- 
lene. 

Performance is said to be com- 
parable to a 2-in. Raschig ring at 
one-third the pressure drop. Unit 
cost is approximately double that 
of ceramic packing.—Saran Lined 
Pipe Co., Ferndale, Mich. 277B 









Anwracan: 
CONTROLS SrVIsION 
SOCHESTER RY, 


Pressure gage 


Metal wall divides pointer from 
Pressure tube for added safety. 


The possibility of a gage-glass 
explosion is eliminated in a new 
pressure gage that separates the 
pointer from the pressure tube 
with a thick aluminum wall. 
_The pressure element is a mul- 
tiple-turn spiral coil, whose end 
rotates to give a full 270-deg. dial 
indication without additional link- 
age or gearing. A solid magnet is 
mounted on a shaft attached to 
the coil; another magnet controls 


















Bi & I 15 North Cincinnati, Tulsa, Oklahoma 














































> ONTROL 


LOO. BS&B’s line of pneumatic control 
valves have received wide 
_ acclaim for their ability to 
| provide dependable, troublefree 
‘} service. Together with a line of 
complimentary accessories, they 
. ¢/ provide the ultimate in process 
. control. For the complete story 
on BS&B Control Valves and 
accessories, ask for Bulletins 
#70-275 and #72-117. 


wf CONTROL Headquarters, 


* 
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WITH THE NEW NIAGARA , 
ELECTRIVOLUME METER 


Brings automation to liquid processing. Set the pointer to the quantity of liquid 
desired and push the button. The meter takes over from there. It automatically 
measures and delivers the preset quantity, when the flow has stopped it resets 
the quantity, ready to duplicate the delivery cycle when the starting button is 
again pressed. It’s as simple as that! 

To change the quantity for a new formula, just turn the pointer to the gallonage 
called for and the meter is ready. Should an emergency arise, a stop switch is 
provided to shut off the flow at any point in the delivery cycle. 

The Niagara Electrivolume Meter can be used to start or stop pumps, operate 
solenoid valves, signalling devices, electric relays and other processing equipment 
to make the meter the master control center for a complete series of operations. 
It can be used to actuate other Electrivolume Meters to automatically deliver 
other liquids in any desired sequence. There is virtually no limit to the extent 
which the Electrivolume Meter can be used to initiate and control process cycles. 

If you formulate liquid components, the Electrivolume Meter will assure 
complete uniformity of product at lower costs. Write for complete information. 


BUFFALO METER COMPANY, INC. 


Subsidiary of American Meter Company 
2917 MAIN STREET e BUFFALO 14, N.Y. 


Sales representatives throughout the nation 


OPERATIONS 





NEW EQUIPMENT .. . 


the pointer. As the pressure moves 
the spiral coil, both magnets turn 
together. Thus, the pointer indi- 
cates the pressure. 

A solid barrier wall between the 
magnets prevents leakage into 
the dial area, and eliminates pres- 
sure buildup that might blow out 
the gage crystal. Pressure range 
is 0-100 through 0-10,000 psi— 
American-Standard Controls Div., 
Rochester Instrument Plant, 
Rochester, N. Y. 279A 








Ball valve 


High-pressure unit operates to 
6,000 psi. in cryogenic range. 


High-pressure fluids yield to 
this ball valve that is available 
either normally open or normally 
closed, and can be made to fail 
safe in either position. 

The standard unit can handle 
various liquids and gases at —65 
to +160 F., and with minor modi- 
fications it is suitable for service 
with cryogenic fluids, missile fuels 
and oxidizers, from —320 to +350 
F. Body, trim and internal parts 
are stainless steel; gaskets and 
seals Teflon or Kel-F. Actuation 
can be manual, pneumatic, hy- 
draulic, motor- or solenoid-oper- 
ated.—Koehler Aircraft Products 
Co., Dayton, Ohio. 280A 





Tapered plug valve 
High-lubricity coating is bonded 
to plug, reducing turning torque. 

Maintenance-free operation and 
reduced turning torque are fea- 
tures of a new tapered plug valve 
designed to handle various liquids, 
from jet fuels and chemicals to 
water and sewage. 
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For low-pressure valves—to 
1,000 psi.—the 0.0005-in. coating 
is Teflon. For service to 10,000 
psi. the plugs are coated with 
phosphate-molybdenum disulfide. 
Both coatings are permanently 
bonded to the metal surfaces. 

Other features include a fixed- 
adjustment assembly on low-pres- 
sure valves to maintain a tight 
seal after repeated openings and 
closings. And a threadless stem 
is incorporated in valves for. ex- 
treme high pressure, to reduce op- 
erating torque. 

The valve is available in + to 
86-in sizes in standard pressure 
ratings. Materials of construction 
include carbon and alloy steels 
and nonferrous metals. Forged 
steel is used for extreme high- 
pressure units.—Rockwell Mfg. 
Co. Meter & Valve Div., Pitts- 
burgh. 280B 








Pneumatic conveyor 


Positive-displacement blower 
moves solids, ups efficiency. 


Bulk handling of granular or 
pelleted materials is facilitated 
with a new portable pneumatic 
conveyor that uses a positive-dis- 
placement blower rather than 
multistage fans. 

Use of the blower is said to re- 
duce power costs and _ permit 
smaller transfer lines. Power is 
supplied by gasoline, diesel or 
electric motors. The unit is com- 
pletely packaged on a 4-wheel 
chassis, or may be skid-mounted 
for crane or fork truck. 

Two units, rated at 12 and 25 
tons/hr., respectively, have an 
automatic shutoff device that 
stops the entire plant when for- 
eign material obstructs the air 





If storage holding or handling corrosive, caustic, or erosive solu- 
tions is a problem, BS&B’s Poxyglas tanks provide the most 
economical answer. Poxyglas storage structures are filament wound 
in a controlled pattern, which produces a structure of lightweight 
(lighter than steel of the same size) with high tensile strength. For 
the complete story on Poxyglas, write for Bulletin 45/115, 


POXYGLAS Headquarters, Ardmore Industrial Air Park, Ardmore, Oklahoma 
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The specialists at General American’s 
Kanigen plant in Sharon, Pennsyl- 
vania can deposit an even coating of 
hard nickel alloy on most ferrous 
metals in common use. Regardless of 
how high, wide or heavy the object 
is, if you can get it to Sharon, we 
can plate its interior. 


Before General American developed 
Kanigen coating, it was next to im- 
possible to deposit an even nickel 
plating over very large surfaces or on 
many complex shapes. Since Kanigen 
nickel plating is purely a chemical 


P er 


IF YOU CAN 
SHIP IT 


WE CAN PLATE IT! 
NO MATTER WHAT THE SIZE 
OR SHAPE OF YOUR PRODUCT, 
IT CAN BE COATED BETTER 


WITH KANIGEN 


NICKEL ALLOY 


process involving no electric current, 
it works equally well on simple or 
complex shapes and on small or large 
surfaces. Thickness uniformity of 
the coating is independent of part 
complexity or size. 


Only General American and its 
authorized licensees around the world 
can show you how Kanigen coating 
may improve your product. The 
Kanigen process is protected by 
more than 30 separate patents. For 
detailed technical literature, write 
for bulletin No. 561. 


See our Equipment at the Chemical Show 


Booths 435, 436, 442, 446, 495 


Kanigen Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 3, Illinois 





KRANIGEN 
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NEW EQUIPMENT .. . 


lock, or if other abnormal condi- 
tions occur.—The Buhler Corp., 
Minneapolis. 281A 





Heat exchanger 


Double-pipe units preassembled 
for speedy plant installation. 


Double-pipe hairpin heat ex- 
changers are available as assem- 
bled units that are bolted together 
and manifolded to the user’s speci- 
fications. 

The exchangers are given hy- 
drostatic tests prior to shipment, 
and are designed so that founda- 
tions and piping can be prefabri- 
cated at the site, allowing for 
quick installation when the unit 
arrives. — Brown Fintube Co., 
Elyria, Ohio. 283A 








Noncontact thermocouple 


Bell-shaped device measures tem- 
peratures without touching surface. 


If a thermocouple can’t contact 
a surface whose temperature must 










a 

















The BS&B/GE* Mass Fléwmeter measures the 

universal property of fluid’ (MASS) providing a direct, 

true, instantaneous readout in pounds, without re- 

gard to pressure, temperature, density. The read- 
out is produced readily adaptable to existing 

communications systems for process control, data 

handling or logging equipment. For complete infor- 


mation on the Mass Flowmeter, ask for 
Bulletin #16-240. 
ing 












FLOWMETER Headquarters, 
Box 1714, 
Oklahoma City, 
Oklahoma. 
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Fuller makes things move in the process industries 


The flow of profits in the process in- 
dustries depends increasingly upon the 
physical flow of dry bulk materials from 
place to place: from cars, trucks, ships 
and barges, into storage and out, through 
a complexity of in-plant operations. 

This movement, of itself, adds noth- 
ing to product value—yet can cost as 
much as the materials themselves. Cut- 
ting these handling costs—through the 
application of air—is a major Fuller 
function. Pneumatic conveyors move 


Visit Booth 446 at 
Chemical Industries Exposition 


materials fast. They have a minimum of 
moving parts. They’re closed-in to keep 
both plant and product cleaner. They 
lend themselves readily to remote and 
push-button control. Through its inte- 
gration of facilities, Fuller engineers, de- 
signs, produces and erects pneumatic 
conveyor systems to handle dry pulver- 
ized or granular materials from alum to 
zinc oxide, fly ash to green coffee beans. 

But basically, what Fuller moves is 
costs... in the down direction. Fuller 


‘ee Chemical Engineering Catalog for details and specifications. 


is qualified by long experience in the 
conveying of dry pulverized or granular 
materials to serve every segment of the 
process industries, from initial planning 
of systems to installation. In addition to 
four basic types of pneumatic convey- 
ing systems, Fuller also produces heavy 
process equipment like rotary kilns, 
mills, crushers as well as fans, blowers, 
compressors and dust collection equip- 
ment. Write today for more details 
about Fuller services. 





FULLER COMPANY ¢ 134 BRIDGE ST. ¢ CATASAUQUA, PA. 
SUBSIDIARY OF GENERAL AMERICAN TRANSFORTATION CORPORATION ©® OFFICES IN PRINCIPAL CITIES 
FULLER DIVISIONS 

Dracco * Lehigh Fan & Blower * Traylor Engineering & Manufacturing * Sutorbilt Corporation 

















November 13, 1961—CuHEMIcAL ENGINEERING 


NEW EQUIPMENT... . 


be known, this fixture can do the 
job. Fine thermocouple filaments 
are mounted in a bell-shaped hous- 
ing, which is placed close to the 
surface. The heated film of tur- 
bulent air at the surface of the 
object is entrapped in the housing 
and its temperature is measured. 

A 300-deg. reading is attained in 
15 sec. Temperature changes of 
20 deg. are recorded within 5 sec., 
up to 1,500 F.—Instronics Div. of 
Jani, Inc., Chicago. 283B 










Briefs 


Teflon felts for filter applications 
are now available in widths to 72 
in., lengths up to 60 yd., and thick- 
nesses of xs, 4 and #-in. Working 
temperatures of —100 to +550 F. 
are possible, and the felts retain 
other properties characteristic of 
Teflon.—American Felt Co., Glen- 
ville, Conn. 285A 


Jet mixer combines dry powders 
or flake material with fluids. Op- 
erating on the venturi principle, 
it is self-cleaning, since the dry 
material enters through a large 
suction tube. Unit can also be 
used to mix two fluids.—Brine 
Service Co., Inc., Houston. 285B 


High-pressure pump handles H.O, 
and other liquid monopropellants 
and fuels from 0.1 to 20 gpm., at 
up to 3,000 psi. The design is a 
multicylinder swashplate, with a 
common driven valve. Pump can 
be used for metering.—Clevite 
Ordnance, Div. of Clevite Corp., 
Cleveland. 285C 


Dispersion pump for delicate 
. liquids provides infinite capacity 
r adjustment without reduction of 
; tube cross-section. Two units have 
’ capacities of 0-3 and 0-15 gpm. 
for handling plastic dispersions, 
emulsions, etc. Pump head of the 
portable device is of stainless 
steel for easy cleaning.—Arm- 
5 strong Machine Co., Syracuse, 
N. Y. 285D 





Rubber expansion joints are rein- 
forced with heavy-weight duck, 
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BS&B’s Uniflux Heat Exchanger utilizes a fuel 
reactor as a heat source. The fuel reactor 
allows the utilization of a broad range of fuels. 
Even waste gases and fuels with low BTU con- 
tent can be used just as effectively as the 
better grade fuels. 


Hot gases are discharged from the fuel reactor 
into the heat exchanger at high velocity and 
with no flame impingement. Uniform heat flux 
is maintained by an unusual system of forced 
re-circulation (‘jet pump effect’). 





For complete information on Uniflux, 
ask for Bulletin 40-112 


UNIFLUX Headquarters, Box 1714, Oklahoma City, Okla. 
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Why this 1933 first welded kiln could be the key 

















to your company’s profits in the GO’s 


For the simple well-proved reason 
that they’re better, kilns of all-welded 
construction are pretty much ‘‘standard”’ 
today. Important to keep in mind: the 
standard was set by Traylor .. . builder 
of the first welded kiln in 1933. 

A radical innovation a generation ago 
—but why so important now? First and 
obviously, it means that Traylor has the 
longest record of experience in this 





special kind of equipment. 

More important still: It’s merely one 
example of Traylor’s coming up first 
with new ideas to meet changing needs. 
Benefits of other Traylor ‘“‘firsts’’— 
some dating before 1933, many since— 
are being reaped today throughout the 
industry, quite likely already including 
your own plant. Traylor built, for ex- 
ample, the first 60-inch primary gyra- 
tory crusher and the first large ball mill. 


Today Traylor’s proved capacity to 
pioneer sound innovations in kilns, 
mills and crushers is enhanced by ex- 
panded research capabilities and pro- 
cess know-how. 

Up-to-date facilities and a long, im- 
pressive record of past ‘“‘firsts’’ are a 
good combination of reasons to call on 
Traylor first when you’re planning for 
efficient operation in the changing 
business climate of the sixties. 


Visit Booth 446 at Chemical Industries Exposition 


See Chemical Engineering Catalog for details and specifications. 


TRAYLOR ENGINEERING & MANUFACTURING 


DIVISION OF FULLER COMPANY 


1551 MILL STREET 
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NEW EQUIPMENT... 


and coated with neoprene. Rub- 
ber flanges are an integral part 
of the body. Spool-type joints 
range from 2 to 72 in., for vacuum 
and pressure to 150 psi. Special 
shapes, e.g., rectangular, tapered 
or oval, can be made.—Crane Pack- 
ing Co., Morton Grove, Ill. 285E 


Automatic load control system on 
grinding mill adjusts mill feed 
rate to stabilize power load. Thus, 
changes in physical properties of 
the solids being ground, or -flood- 
ing of the mill by free-flowing 
material, is compensated for auto- 
matically without the motor shut- 
ting off due to an overload.— 
Mikro-Products Pulverizing Ma- 
chinery Co., Chatham, N. J. 287A 


Ultrasonic writer for strip-chart 
recording requires no _ writing 
fluids or marking compounds, 
makes permanent marking on 
paper at a linear speed of 9,000 
ft./sec. It can write in any posi- 
tion, operates both in bone-dry 
atmosphere and underwater. The 
markings cannot be erased.— 
Ultrasonic Industries, Inc., Plain- 
view, L. L, N. Y. 287B 


Equipment Cost Indexes .. . 


Mar. June 


1961 1961 
Industry 
AVGS OF No as seraveasverierers 237.2 236.9 
Process Industries 
Cement mfg. ........... 231.3 230.9 
RSPERORCOD 5.0, Sis steras ovo. cracoue 238.0 237.3 
Clay products .......... 224.8 224.4 
RSMNSS MEDS Sis-0:0:0:0.60505018 2 224.7 224.0 
BOMMTAIINGE: 6 :s:s:6:0:5.610 -+0s 229.7 229.4 
Paper MGs 6.0.0... 60e 229.3 228.6 
Petroleum ind. ......... 234.7 234.8 
MUBOBP TINGS 5:6lo:00.6os< ee 237.6 237.6 
Process ind. avg......... 235.9 235.2 
Related Industries 
Elec. Power equip........ 237.9 235.1 
Mining, milling ......... 239.4 238.7 
Refrigerating ........... 268.5 268.6 
Steam power .......... 224.9 225.0 


Compiled quarterly by Marshall and Stevens, 
los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; Mar. 6, 1961, 
Pp. 115-116 for annual averages since 1913. 





Penetron measures the thickness of tube, pipe and vessel walls 
without the necessity of stopping flow, dismantling, or drilling 
holes. It is portable, weighing just a few pounds. With the 
Penetron, a thorough inspection analysis is quickly made of 
the corrosive condition. How? Ask for Bulletin 1010, Penetron, 
2139 South Sheridan, Tulsa, Oklahoma. 





KANSAS CITY @ OKLAHOMACITY @ TULSA @ EDMONTON © THE HAGUE 


AS BLACK, SIVALLS & BRYSON 








DEPENDABILITY 











~~ wewr™ 


e EXPERIENCE 
e QUALITY 

°e SAFETY 
e SERVICE 











terful 
intert 
and 

than ¢ 
hent s 
David 
of oth 


to . | , FATTY 


S W FATTy 
PROPER 
PART 
INTERS 


| Review 
Almost 100 years, © Institu 


ee e l 
> at THE cr d servicing world-wide Binge 
hig 2 k ’ ‘ The fir 
ath © chemical industries. lished 


tant co 
of the 
Point o 


| | | Phone: TEmple 8-4766 physica 
NEI IAVE COMPANY, INC. N.WATERST.,S.NORWALK,CONN, § PRne’ Temple Bl’ inne 


CyEM1 






November 13, 1961—Cuemicat ENGINEERING 








ING 





Technical Bookshelf 


PAINSTAKING EXAMINATION 


DIAzZO AND AZO CHEMISTRY—ALI- 
PHATIC AND AROMATIC COMPOUNDS. 
By H. ZOLLINGER. INTERSCIENCE. 
444 PAGES. $16.10. 


Reveiwed by T. A. Langstroth, Tech- 
nical Director—Chemical Group, Sun 
Chemical Corp. 


Accurate, reliable and up-to-date on 
an important field, this book is a 
must for every chemical engineer’s 
library. 

It is very evident that the refer- 
ences on such compounds as amino- 
azotoluene for making gasoline red 
dye or the stabilized diazonium 
salts used for textile printing have 
received painstaking examination 
by the author before reviewing. 
The chapters are well-illustrated 
with chemical diagrams, and an 
effort has been made to direct spe- 
cial attention to items that might 
open up new fields for azo com- 
pounds. No distinction is made 
between practical and theoretical 
applications. 

The many types of diazo and azo 
reactions should have made this a 
very hard subject to handle. But 
Professor Zollinger has done a mas- 
terful job with great technical skill, 
intertwining history with theory 
and mechanisms, and listing more 
than 2,600 references by such emi- 
nent scientists as Z. J. Allan, Fierz- 
David, C. G. Overberger, and a host 
of others. 


FATTY ACIDS REVISITED 


Fatty Acips, THEIR CHEMISTRY, 
PROPERTIES, PRODUCTION AND USES. 
ParT J., 2ND ED.—K. S. MARKLEY. 
INTERSCIENCE. 714 PAGES. $22.50. 


Reviewed by J. B. Brown, Director, 
Institute of Nutrition and Food Tech- 
nology, Ohio State University. 

The first edition of this book, pub- 
lished in 1947, was a most impor- 
tant contribution to the chemistry 
of the fatty acids, written from the 
Point of view of the organic and 
Physical chemist rather than the 
biochemist. The present second 
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"ALCOA 


good designs made better with aluminum 





es 


improves process cooling rate, 
resists corrosion at Southwestern Oil 
& Refining Company’s Big Texas Refinery 


Aluminum’s superior ability to transfer heat finds practical employment 
in this Solo-aire cooling installation, made with ALCoA® Aluminum by 
Hudson Engineering Corporation, Houston, Texas. Light, bright alu- 
minum has other advantages here: notable corrosion resistance and 
remarkable low-temperature properties. Installed at Corpus Christi, 
Solo-aire is clear evidence of another good design made better with 
aluminum. Perhaps ALcoA can help improve your good designs. For 
more information, please mail the coupon. 


: 4 ALCOA ALUMINUAA 





Aluminum Company of America, 825-L Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 

products and other uses in the process industries: 

(] 68-10460 Process Industries Applications of Alcoa Aluminum 

() 88 11453 Solving Refinery Corrosion Problems with Aluminum 

() 02-19051 Alcoa Aluminum Handbook 

(1) 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of 
Aluminum Alloys to Chemically Contaminated Atmospheres 

(1) 34-20437 Aluminum Alloy Heat Exchangers in the Process Industries 


Name Title 
Company 


Address = 
City Zone State 
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If you have a 
Drying, 
Roasting, 
Calcining 

or Decomposing 
problem... 


a Skinner Furnace 


may be the answer 


Successful applications of the Skinner Furnace include: 








































Oxidizing Roast Reduction Roast 
Roasting Molybdenum Sulphide Decomposition of Oil Sludge 
Concentrates Lime Burning 
Roasting Zinc Ores Manganese Reduction 
Calcining of Basic Alum, Clays, 
Foundry Sand, Carbon, etc. Drying 


incineration of Sewage Drying Uranium-Oxide Precipitate 


Chloridizing Roast Drying Copper Concentrates 
Roasting Uranium-Vanadium Ores Dehydration of Alunite 


Many other applications are possible because of the flexibility 


in construction and operation of the Skinner Furnace... 


2 to 14 hearths Up or down draft 
4'0” to 236” dia. Handles any solids.. slimy, sticky, 


22 to 4000 sq. ft. hearth area loose, coarse 
3 ua +4 . 
Direct or indirect fired with coal, *%"' to minus 325 mesh material 


oil or gas 200° F. to 2000° F... precise control 
Variable rate of feed and of process temperature 
retention time 100 to 50,000 Ibs. per hour 


We are equipped to work with you on your problem... 
.-.over 40 years experience 


Tike: Oinepeny WRITE TO MANUFACTURING DIVISION 


m—,£,£é« MINE AND SMELTER SUPPLY CO. 


re Le Ad 
the best! Denver 16 New York 17 —_ Salt Lake City 1 El Paso Albuquerque 
3800 Race St. 122E£.42ndSt 121W.2ndS. 151511th Ave. 701 Haines N.W 





LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 


Sales Agents in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) and in 
principal cities of the U.S 








BOOKSHELF... 


edition continues to be written from 
this point of view. 

Part I of its four parts* is di- 
vided into seven chapters and an 
index. The first three chapters are 
written by Markley; Chapters IV 
and V by R. T. O’Connor; and 
Chapters VI and VII by W. S. 
Singleton. 

Chapter I, “Historical and Gen- 
eral,” includes three tables on 
estimated world production, total 
U.S. supply and utilization, and 
U.S. factory consumption of speci- 
fied animal and vegetable fatty 
acids. While reference is made to 
books by T. P. Hilditch and G. S. 
Jamieson, one wonders why no 
mention was made of the famous 
classic treatise by Lewkowitsch 
that was the bible of fat chemistry 
in the early years of this century. 

Chapter II, “Nomenclature, Clas- 
sification and Description of In- 
dividual Acids,” is the longest in 
the book (226 pages; 678 refer- 
ences). In addition to the natur- 
ally occurring fatty acids, which 
are discussed perhaps too briefly, 
innumerable unnatural acids and 
their derivatives are described. 

Chapter III, “Isomerism,” in- 
cludes relatively brief discussion of 
the several types of structural 
isomerism and stereoisomerism. Of 
special interest to this reviewer was 
the consideration of bromination 
products of the unsaturated acids 
and the chemistry of the trans 
acids. 

Chapter IV, “X-Ray Diffraction 
and Polymorphism,” presents the 
physical chemistry of crystallog- 
raphy and the principles of X-ray 
diffraction with application to prob- 
lems in fatty acid chemistry. The 
extended discussion of polymor- 
phism is divided into two sections 
—the fatty acids and their deriva- 
tives, and the glycerides, including 
mono-, di-, and triglycerides. Many 
tables of data are included with 
charts and diagrams in illustration. 

Chapter V, “Spectral Proper- 
ties,” especially important to all fat 





* Part 2 of this work (pages 715-1485, 
$27.50) has just been received. Contents 
include: Salts of Fatty Acids; Esters and 
Esterification ; Dehydration, Pyrolysis 
and Polymerization; Halogenation, De- 
halogenation and Dehydrohalogenation; 
Hydrogenation ; Chemical Oxidation; 
Oxidation by Atmosphere Oxygen (Au- 
toxidation). 
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analysts, considers all divisions of 
this subject, including X-ray spec- 
tra; ultraviolet, visible, infrared, 
and microwave spectroscopy; and a 
short discussion of nuclear mag- 
netic resonance. 

Properties of the liquid state are 
described in Chapter VI, which is 
replete with tables. Of special in- 
terest is the section on vapor pres- 
sure and related problems since it 
includes extended coverage of boil- 
ing points of fatty acids and their 
derivatives. About one-third of the 
references are within the period 
1947-1959. 

The last chapter is concerned 
with solution properties. Theories 
of solution are briefly discussed, 
but the chapter is of principal sig- 
nificance to those interested in 
fatty-acid separations based on so- 
lution properties. Many graphs and 
tables of solubility data are in- 
cluded. 

This book will be of secondary 
interest to biochemists, but of ma- 
jor interest to all those who are 
doing research in the chemistry of 
natural and synthetic fatty acids— 
particularly chemical engineers 
working in the general field of fats, 
fatty acids, and their derivatives. 
Based on this first volume, Dr. 
Markley is to be congratulated for 
his initiative in attempting this ex- 
tensive treatise, which cannot fail 
to be of major importance to the 
general field of lipid chemistry. 


THE COMPLETE AMINO ACIDS 


CHEMISTRY OF THE AMINO ACIDS. 
By J. P. GREENSTEIN AND M. 
WINITZ. 3 VOLS., BOXED. WILEY. 
3,000 PAGES. $100. 


Reviewed by Alexander Richman, 
M.D., Mt. Sinai Hospital, New York 
City. 

In an elaborate, painstaking 
evaluation of the amino acids and 
their place in biochemistry, the 
authors employ a terse, lucid style 
that heightens the effectiveness of 
this journey into the structural 
phenomena of these most important 
Constituents of the protein mole- 
cule, 

The work is divided into three 
volumes, containing seven different 
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Moorhead tanks cut costs, 
prevent product contamination 
for nitrogen fertilizer dealers 


When St. Paul Ammonia Products Co. dealers substitute Moorhead 
aluminum tanks for railway tank cars, demurrage is eliminated, effi- 
ciency goes up. Nitrogen fertilizer solutions are loaded directly into 
the tanks which can be readily moved when necessary. Made of Alcoa 
Aluminum by Moorhead Machinery & Boiler Co., Minneapolis, Minn., 
these tanks require no costly coatings, inside or out; prevent product 
contamination. Ideal for handling nitrogen fertilizer solutions, alumi- 
num does not render the nitrate unstable, resists attack by ammoniated 
ammonium nitrate. For more information, please send the coupon. 


Warcon ALUMINUAA 





Aluminum Company of America, 825-Y Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature: 
(-] 34-10197 Aluminum Pipe and Fittings 
[-] 68-10460 Process Industries Applications of Alcoa Aluminum 
42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of Alu: 


minum Alloys to Chemically Contaminated Atmospheres 
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AIR and 
GAS COMPRESSION 
with 


BURGESS-MANNING 





The destructive effects of 
pipe system vibration and 
pulsation are completely 
eliminated with Burgess- 
Manning snubbers. Equip- 
ment performs better, main- 
tenance costs are reduced 
and even structural damage 
to buildings is prevented. 
There are no moving parts 
... no maintenance... 
no repairs. Fabricated of 
heavy-gauge steel for long 
life. Let our engineers 
recommend a solution to 
your problems. No obliga- 
tion, of course. 
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parts. Following an introduction 
to the basic principles of amino 
acid chemistry, sections are de- 
voted to physicochemical and or- 
ganic chemical aspects, general 
analytic procedures, and enzymes 
in amino acid technology. Subse- 
quent chapters include exhaustive 
discussions of the individual amino 
acids. 

Each chapter includes a summary 
of the historical development of the 
subject, followed by a joyous 
launching into the heart of the dis- 
cussion. It is a fair statement that 
very little has been left out of this 
most complete description, and the 
pertinent literature has been com- 
pletely surveyed. 

Undoubtedly, this will be a per- 
manent landmark in the field of 
amino acid chemistry, although 
practical application in the field of 
physiology and the inborn errors 
of metabolism might have been 
given more greater emphasis in the 
intensive discussions. 


FOR 3,2,1. 


TREATISE ON ANALYTICAL CHEMIS- 
TRY—A COMPREHENSIVE ACCOUNT 
IN THREE PARTS. PART 2: ANALY- 
TICAL CHEMISTRY OF THE ELE- 
MENTS. VOL. 1: 470 PAGES. VOL. 3: 
380 PAGES. Eb. BY I. M. KOLTHOFF 
AND P. J. ELVING. INTERSCIENCE. 
EACH VOLUME, $16; BY SUBSCRIP- 
TION, $14. 


Reviewed by John M. Dunham, Ster- 
ling-Winthrop Research Institute. 

These two volumes are the first 
of seven or eight in Section A of 
Part 2 of the Treatise on Analytical 
Chemistry. This section will cover 
the individual elements, with chap- 
ters grouped on the basis of the 
periodic table where feasible. Vol- 
umes in Section B will cover the de- 
termination of the elements in 
organic compounds while Section C 
will treat the detection of the ele- 
ments. 

Volume 1 contains six chapters 
written by six authors: Principles 
of Inorganic Nomenclature, Deter- 
mination of the Elements: General 
Concepts, Hydrogen, Water, The 
Inert Gases and The Alkali Metals. 

In volume 3, ten authors have 
contributed the six chapters 
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copper, Magnesium, zinc, cadmium, 
mercury and tin. 

The chapters in both volumes are 
comprehensive and up-to-date, with 
a proper balance maintained be- 
tween the classical and_ instru- 
mental methods. Each chapter de- 
voted to the elements begins with 
an introduction and discussion of 
physical and chemical properties. 
Then, separations, detection and 
determinations are covered, fol- 
lowed by a discussion of recom- 
mended laboratory procedures. 

Considerable use is made of 
tables to facilitate the incorpora- 
tion of a large body of data. For 
example, the chapter on zinc has 
fifteen, including solubility prod- 
ucts, formation constants for com- 
plex ions and polarographic half- 
wave potentials. Spot tests are 
tabulated in the chapters on cad- 
mium and mercury, the latter con- 
taining four tables on titrimetric 
determination. 

The 138-page chapter on water 
by John Mitchell, Jr., is a must for 
all concerned with the universal 
problem of moisture determination. 
It covers the classical methods and 
is as modern as nuclear magnetic 
resonance and the near infrared. 


IN RAPID REVIEW 


Instrumental Methods for the Analysis 
of Food Additives. Ed. by W. H. Butz 
and H. J. Noebels. Interscience. 288 
pages. $11. This record of a sym- 
posium at Michigan State University 
in March 1960 interprets the Food 
Additive Amendment of 1958; details 
procedures for sampling and cleanup, 
as well as identification of chemical 
additives, pesticide residues, extrac- 
tives from packaging materials. Panel 
discussions of each subject and a chap- 
ter on analytical procedures make this 
book an invaluable reference for food 
processors. 


Encyclopedia of Explosives and Re- 
lated Items. Vol. I. Picatinny Arsenal 
Technical Report 2700. By B. T. Fed- 
eroff et al. Office of Technical Serv- 
lees, U.S. Dept. of Commerce, Wash. 
25, D. C. 692 pages. $10 (order num- 
ber: PB 171603). Ambitious, exhaus- 
tive, and (best yet) easy to use. Vol. 
I covers the A’s, ending with “Azoxy- 
xylene and Derivatives.” In order to 
cram their clear, concise, copious in- 
formation into the volume’s 692 pages, 
the authors have required some 6,000 
abbreviations, which alone take 76 
pages to list. Indication of the ref- 
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All-aluminum construction resists corrosion, 
weatherproofs thermal insulation 
in Spencer Chemical prilling tower 


This 180-ft, all-aluminum, urea prilling tower, operated by Spencer 
Chemical Co., Henderson, Ky., was built by Mississippi Valley Struc- 
tural Steel Co., St. Louis, Mo. To ensure uninterrupted, corrosion-free 
service, plant designers used Alcoa® Aluminum throughout—frame, 
walls, bolts, piping, fittings, connections and fasteners. Aluminum 
sheathing weatherproofs thermal insulation on tower, heat exchangers 
and piping. Please send the coupon for more information about Alcoa 
Aluminum’s unique advantages. 


Warcoa ALUMINUAA 





Aluminum Company of America, 825-LL Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


0 68-10460 Process Industries Applications of Alcoa Aluminum 
O 03-19122 Alcoa Structural Handbook 


O 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of Alumi- 
num Alloys to Chemically Contaminated Atmospheres 
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WEINMAN 






In the movement 
and handling of 
corrosive liquids, 
safety and preci- 
sion control are 
critical factors. 
That’s why you 
find Weinman 
Pumps specified 
most often. 


A big favorite of the chemical industry is the job-proven, 
high-capacity Weinman Single Stage, End Suction Pump. 
And, it’s pretty obvious why this is so. First . . . design sim- 
plicity and rugged construction for smooth operation and 
greater endurance. Second . . . dependability and versatility 
for functioning continuously on a wide variety of jobs. Third 
... precision-built and job-fitted for greater efficiency. Fourth 

. . capacities up to 2000 g.p.m. against heads up to 260 feet. 
Fifth ... economy... in initial cost, upkeep and long work- 
ing life. 


Another chemical industry “workhorse” is the Weinman 
Type L Single Stage, Double Suction Split-Case Pump. The 
split-case design of this type makes inspection and mainte- 
nance of rotating parts fast and easy .. . without tearing down 
the entire pump. 


Whatever your pumping problem . . . there’s a solution as 
near as your telephone. For the advice of experience, look your 
Weinman Pump Specialist up today . . . he’s in the Yellow 
Pages and, for literature on any or all of Weinman’s complete 
line of pumps, write: 


MFG. CO. 


SPECIALISTS 


CENTRIFUGAL 








BOOKSHELF .. . 


erence work’s detail is given by citing 
the section on ammonium nitrate, 
which covers 68 pages and includes 4 
process-flow diagrams, 35 tables, and 
11 pages of nothing but rapid-fire 
references to the original literature. 


Proceedings of the Twenty-Fourth An- 
nual Short Course for Superintendents 
and Operators of Water, Sewerage, 
and Industrial Waste Disposal Sys- 
tems. Bulletin 67 of Louisiana State 
University’s Engineering Experiment 
Station. A 152-page collection of the 
minutes of, and 22 papers and speeches 
presented at, a three-day course given 
by L. S. U. on Mar. 15-17, 1961. Papers 
include “Radiological Monitoring of 
Water Supplies,” “The Activated 
Sludge Process,” “Flow Measurement 
Techniques,” “Centrifugal Pump 
Maintenance,’ “Removal of Color 
from Kraft Pulp Mill Effluent.” $2.50, 
Write: F. H. Fenn, Director, Engi- 
neering Experiment Station, Louisi- 
ana State University, Baton Rouge 3. 


Books on the Chemical and Allied In- 
dustries. (A Subject Catalogue of 
Books in the Science Library.) Com- 
piled by L. R. Day. A 118-page list of 
those books (no periodicals, and no 
books of less than 50 pages) about 
chemicals, metals, textiles, ceramics, 
foods and paper-and-pulp that were 
published from 1930 to 1959 and are 
now on the shelves of the Science 
Museum of Great Britain’s Ministry 
of Education. Contains indexes both 
by author and subject. Mimeographed 
supplement of books added during 
1960 is available (35¢ extra). $2.85. 
Write: British Information Service, 
45 Rockefeller Plaza, N. Y. 20, N. Y. 


More New Books 


The Pfizer Handbook of Microbial 
Metabolites. By M. W. Miller. Me- 
Graw-Hill. 772 pages. $15. 


Industrial Instrumentation. By F. C. 
Tyson. Prentice-Hall. 365 pages. $9. 


Your Future in Chemical Engineering. 
By R. L. Feder. Richards Rosen Press, 
New York City. 158 pages. $2.95. 


Invitation to Chemical Research. By 
E. E. Reid. Franklin Publ. Co., Pali- 
sade, N. J. 366 pages. $10.60. 


An Atlas of the Moon’s Far Side. Ed. 
by N. P. Barabashof, others. Inter- 
science. 147 pages & photographs. $7. 


Progress in Reaction Kinetics. Vol. I. 
Ed. by G. Porter. Pergamon. 276 
pages. $12. 


Metallurgy of Elemental and Com- 
pound Semiconductors. Ed. by R. 0. 
Grubel. 494 pages. $13. 


Management Games—A New Tech 
nique for Executive Development. By 
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J. M. Kibbee, C. J. Craft and B. Nanus. 
Reinhold. 347 pages. $10. 


Molecular Sieves. By C. K. Hersh. 
Reinhold. 129 pages. $6.50. 


Chemical Thermodynamics. By J. G. 
Kirkwood and I. Oppenheim. McGraw- 
Hill. 261 pages. $8.75, 


The Principles of Chemical Equilib- 
rium. By K. Denbigh. (Paperback, 
reprint.) Cambridge. 491 pages. $2.95. 


Science in the Cause of Man. By G. 
Piel. Knopf. 302 pages. $5. 


Thermostatics and Thermodynamics. 
By M. Tribus. Van Nostrand. 649 
pages. $10.95. 


Professional - Partnership Purchase 
Plans. By A. Guild. National Life In- 
surance Co., Montpelier, Vt. 94 pages. 
Free (request on business letterhead). 


Russian for Scientists. By J. and L. 
Turkevich. Van Nostrand. 255 pages. 
$5.95. 


The Radiation Chemistry of Water 
and Aqueous Solutions. By A. O. 
Allen. Van Nostrand. 204 pages. $6. 


Separation of Heavy Metals. By A. K. 
De. Pergamon. 308 pages. $9. 


Chemistry and Textiles for the Laun- 
dry Industry. By H. Cohen and G. E. 
Linton. Interscience. 429 pages. $15. 


Argon, Helium and the Rare Gases. 
Vol. I. Ed. by G. A. Cook. Interscience. 
427 pages. $17.50. 


Experimental Methods in Combustion 
Research (a manual). Ed. by J. 
Surugue. Pergamon. (Looseleaf). $15. 


Systems: Research and Design. Ed. 
Ff D. P. Eckman. Wiley. 310 pages. 
8.50, 


Modern Materials. Vol. 2. Ed. by 
H. H. Hausner. Academic. 413 pages. 
$12.50. 








We are interested in your com- 
ments on Technical Bookshelf. 
Tell us what you would like to 
receive information on—e.g., 
what subjects; what type of lit- 
erature (books, pamphlets, peri- 
odicals, etc.); what kind of 
reviews (how long, how de- 
Sscriptive, how critical). Your 
participation will help to bring 
all CE readers the most topical 
and important material. Write 
to Technical Bookshelf, Chem- 
ical Engineering, 330 West 
42nd St., New York 36, N. Y. 

—HSG 
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Globe Engineering installed Alcoa Unitrace 
system for piping paraffin and stearic acid... 
lowered fire hazard, increased production rate 


Binney & Smith Inc., Winfield, Kansas, CRAYOLA® crayon manufac- 
turer, recently effected cost savings with Alcoa* Unitrace piping, at 
one-eighth the quoted cost of stainless. Formerly, block paraffin had 
been melted slowly in holding pots. Now, Binney & Smith buys paraffin 
by tank carload, heats and pumps directly to underground storage. 
Stearic acid is also handled in the same system without discoloration. 
Fabricated and installed by Globe Engineering Co., Wichita, Kansas, 
the Unitrace system effected savings in purchasing, insurance, handling 
and production. Alcoa Unitrace is the light, strong, corrosion-resistant 
pipe that provides steam and product passages in a single extruded unit 
—eliminating costly external steam jackets or inefficient tracer tubes. 
Please send coupon for more information. 


*Registered trademark of Aluminum Company of America 


Warcoa ALU AAINU AA 





Aluminum Company of America, 825-YY Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


34-10197 Aluminum Pipe and Fittings 
) 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
}) DD- 514 Alcoa Duotrace Technical Report 
68-10460 Process Industries Applications of Alcoa Aluminum 
| : Title 
Company___— 
Address____ = 


CLL) eee _ Zone. State 
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1. This is a plain weave... TRUE FALSE 


O O 
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2. This is a twill weave.... TRUE FALSE 
C] C) 





weave... TRUE FALSE 
O CL 


1. TRUE. You can always identify a 2. FALSE. This is a satin weave. With 3. FALSE. This is a twill weave—dis- 
plain weave by its simple “one up and __ fewer interlacings, spaced widely and _tinguishable by the sharp diagonal line. 
one down” construction. It permits regularly, a satin weave has increased _In equivalent constructions, twills have 
maximum yarn interlacings per square _ porosity, smooth surface and high cover _ fewer interlacings than plain weaves— 


inch and, in a tight weave, affords high _ factor. It is valuable in gaseous filtra- | and greater porosity. Filter twills woven 
impermeability and covering qualities. _ tion, such as dust collection. In cotton, of both cotton and synthetic fibers are | 
Used in cottons and synthetics. commonly known as sateen. widely used. 


Weave is a very important consideration in the selec- Wellington Sears filter fabrics. They’re experts in the | 
tion of a filter fabric, but many other factors help __field—and always ready to lend a hand in helping | 
determine a fabric’s performance—fiber, count and solve your problems. For their names, and a free copy 
finish, for example. That’s why you need the assistance _ of our illustrated booklet, “Filter Fabric Facts,” write | 
of a specialist—like the specialists who distribute _ Dept. L-11. : 


WELLINGTON SEARS @& 


FIRST In Fabrics For Industry 


Wellington Sears Company, 111 West 40th St., N.Y. 18, N.Y.» Akron Atlanta» Boston» Chicago» Dallas « Detroit» Los Angeles « Philadelphia» San Francisca 
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Designed for maximum performance and dependability 
with modern high-temperature cycles 





Operating entirely from by-product energy available 
in the nitric acid plant, the new Ingersoll-Rand Power- 
Recovery Compressor System combines the latest 
advances in both compressor and expander design. 

Developed after years of research, the completely 
integrated self-powered system includes an I-R inter- 
cooled CVM air compressor driven by a _ hot-gas- 
expander turbine. An auxiliary steam turbine is used 
for start-up and contributes the small amount of addi- 
tional power required for normal operation. 

The expander turbine, driven by hot waste gases 
from the acid plant, is designed for operation at gas 
temperatures of 1100F or higher, taking full advan- 
tage of the higher efficiencies obtainable with high- 
temperature cycles. 


300 


THE WORLD'S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 


The CVM centrifugal compressor with integral 
inter-stage coolers provides the optimum combination 
of compressor efficiency and air heating requirements. 
And the steam turbine provides low-cost auxiliary 
power from by-product steam from the waste-heat 
boiler. Any other type of auxiliary driver can be sup- 
plied if desired. 

Ask your Ingersoll-Rand engineer for complete 
information, or send for Bulletin 8280 


Ingersoll-Rand 


309A12 1) Broadway, New York 4. NY 
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for Complete 
Information 
see the 
I-R EXHIBIT 
at the 
CHEMICAL 
EXPOSITION 








In Booth 128 
at the 
N. Y. Coliseum, 
Nov. 27—Dec. 1 


you will see 
the latest developments in: 





CENTRIFUGAL PUMPS, 
including the new 

Vertical In-Line Motorpump 
and Chemical Pumps 


AX|- COMPRESSORS 
for oil-free compression 


and evacuation 


RECIPROCATING COMPRESSORS 
with Non-Lubricated Cylinders 


EJECTORS 

for pulling a vacuum with 
steam or gas 

BAROMETRIC CONDENSERS 
AIR STARTING MOTORS 


AIR HOISTS 


AIR TOOLS 





rsoll-Rand- 


11 Broadwey, New York 4, N.Y. 


Ingerso 











Pipe tk EINE ES 
Manufacturers’ Literature 





Contents of This Issue 


Chemicals 
Construction materials. . 302 
Electrical & mechanical. 304 
Handling & packaging. . 305 


Heating & cooling..... 306 
Instruments & controls. . 308 
Pipe, fittings, valves... . 310 
Process Equipment ..... 313 


Pumps, fans, compressors 317 
Services & miscellaneous 318 











Chemicals 


Activated Carbon...... purifies liquids 
& gases, recovers solvents and cat- 
alyzes. Literature Group J-46 is 
available on request for further in- 
formation. 

43 *Barnebey-Cheney 


Aluminas...... to make your old prod- 
uct better or to make a new prod- 
uct possible. A booklet, “Ceramics- 
Unlimited Horizons” is available 


on request. 
137 *Aluminum Co. of America 
Carbon Dioxide...... Around the clock 


service for delivery of carbon di- 
oxide in any form or in any quan- 


tity. An informative booklet is 

available. 

318 *Olin Mathieson 
Caustic Potash..... is available in seven 


forms, solid, flake, granular, wal- 
nut, broken, powder and crushed. 
All are 90% KOH, standard grade. 
Data sheets. 

187a *Hooker Chemical Corp. 


Fused Quartz....... Vitreosil has ex- 
treme heat resistance. Available 
in many types & sizes. Also fabri- 
cated to your special needs. Com- 

oO ae illustrated catalog. 


“Thermal American Fused Quartz Co. 


Hydrofluoric Acid...... Multiple facili- 
ities for anhydrous and aqueous 
hydrofluoric acid. Information and 
prices are available on this prod- 
uct on request. 

107 *Gen. Chem. Div., Allied Chemical 


Hydrogen Peroxide...... can upgrade 
unsaturated oils & fats to yield 
more profits. Engineering data & 
research assistance are available 
to step up the quality of materials. 
159 *Becco Chem. Div., FMC 


Industrial Oil..... for trouble-free per- 
formance. Receives special refining 
to minimize emulsion problems and 
contains an additive to minimize 
foaming. 
150 *American Oil Company 


* From advertisement, this issue 
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Liquid Carbon Dioxide...... is as ver- 
satile as your requirements. You 
can use it as a gas, solid or in the 
convenient Li ulflow form to serve 
you dependably 
383 *Liquid Caabenie Div. Gen. Dyn. 


Magnesium Oxide...... Magox is un- 
usually low in cost and high in 
problem-solving capability. Further 
information on the unique proper- 
ties of Magox is offered. 

42-43 *Basic, Inc. 


Nitrogen Tetroxide...... is available in 
tankcars, one-ton cylinders, & 150 
or 125 pound cylinders. “The Re- 
actions of Nitrogen Tetroxide with 
Organic Compounds.” 

263 * Allied Chemical, Nitrogen, Div. 


OxySen...«.... Tonnage oxygen plants 
built and operated for your oxygen- 
nitrogen processes. No capital in- 
vestment; you pay only for oxygen. 
Details available. 

50-51 *Air Reduction Co. 


Plastic....... Rulon’s plastic memory 
means tighter seals at lower cost. 
Rulon parts are ideal for seals, 


packings, rings, ete. Brochure 

#9572 is offered. 

L428 *Dixon Corp. 
Sodium Borohydride....... SWS is a 


stable, aqueous caustic solution of 
sodium borohydride. It is easy & 
safe to handle & use in standard 
equipment. Complete information. 
6 *Metal Hydrides, Inc. 


Solvents...... New technical bulletins 
are available on Pent-Oxone and 
Pent-Oxol solvents. Bul. A deals 
with physical properties & Bul. B 
deals with use in acrylic lacquers. 
102 *Shell Chemical Co. 


Synthetic Calcium Silicate...... Micro- 
Cel absorbs up to 6 times it weight 
in water. Available in several grades 
with a wide range of physical prop- 


erties. 
174 * Johns-Manville 
Thinners...... Tolu-Sol thinners allow 


you to choose the precise solvency 
you need. Information is contained 
in Technical Bulletin SP-61-1 
which is available. 

46-47 *Shell Oil Company 





Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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RESULTS!.. \t's as simple as that! 


Leading authorities have proved that the most economical method 
of removing physical contaminants from compressed air is to lower 
the temperature of the air by refrigeration. Refrigeration effective- 
ly establishes a practical ‘““dew-point.”” This practical dew-point is 
. the means of collecting and effecting maximum precipitation of 
» unwanted contaminants at a point in the compressed air system 
before damage to vital instruments and controls results. Sound 
interesting? Then take a closer look at the 


AIR-ENGINEERED 


REFRIGIFILTER 


...a refrigerated “packaged” unit consisting of filter, sepa- 
rator, condenser, heat exchanger and automatic trap—ready 
to install, no extras! A closed-loop refrigeration cycle (to 
obtain —10° F. to —30° F. dew-points) is employed to pre- 
cipitate vapors and separate entrained moisture and oil, dirt 
and sludge before these contaminants can raise havoc by 
plugging orifices, rusting and corroding vital parts of the in- 
strumentation and pneumatic system. Complete data includ- 
ing installation drawings and specifications is available. 





Send for Bulletin 902 today! 


@ 
Hhankisore 
CORPORATION 


College at Pike Canonsburg, Pa. 
a (Pittsburgh Area) 


sSON ) PREFERRED FOR PRACTICAL AIR DRYING 
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LITERATURE... 


Urethane Foam....... Rigid urethane 
foam made with Hylene is easier 
to apply and has double the in- 
sulating capacity of ordinary in- 
sulation. Information is available. 
113 *E. I. DuPont de Nemours 


Construction Materials 


Acid Resistant Wood..... Ekki acid re- 
sistant wood lengthens life and 
permits greater stresses in press 
plates, agitators and vats. A de- 
scriptive circular is offered. 

BR340 = *Ichabod T. Williams & Sons 


Alloys...... Hastelloy alloy B is ideal 
for use in catalytic isomerization 
and alkylation equipment & equally 
useful in pharmaceutical opera- 
tions. A booklet is offered. 

259 *Haynes Stellite Co. 


Alloys...... Two grades of Kennametal 
provide answers to difficult corro- 
sion-wear application. A _ booklet, 
“Proven Uses of Kennametal” is 


available. 
410 “Kennametal, Ince. 
Aluminum........ A booklet entitled, 


“Process Industries Applications of 
Alcoa Aluminum” is available for 
information on the wide variety 
of applications of aluminum. 

289a *Aluminum Co. of America 


Aluminum Alloys...... A booklet giving 
information on resistance of alu- 
minum alloys to weathering & to 
chemically contaminated atmos- 
pheres is available. 
289d *Aluminum Co. of America 


Ceramic Catalyst Carriers....... Size, 
weight, porosity, & purity are held 
to close tolerance. Carriers are de- 
scribed in detail in bulletin “Keys 
to Better Catalysis”. 
69 *Norton Company 


Ceramic Spray Coating....... Rokide 
ceramic spray coating solves wear 
and corrosion problems. Technical 
Data Sheet 9000A is available for 
further details. 
151 *Coors Procelain Co. 


Coating...... Carbo Zinc 11 is an in- 
organic zinc-filled coating which 
gives protection similar to galvaniz- 
ing. Complete details are available 
on request. 
274 *Carboline Company 


Coating...... No matter what the size 
or shape of your product, it can 
be coated better with Kanigan 
nickel alloy. Detailed information 
in Bulletin 561. : 

282 *General American Transportation 


Insul-Mastic 553. ; 
153 *Pittsburgh Chemical Co. 


Compressor Rings...... are available in 
many special Teflon blends, de- 
pending on your application. In- 
formation about new Teflon pack- 
= & Teflon piston rings in book- 
et. 

166 *C, Lee Cook Co. 


letin G-43. 
161 *Chicago Bridge & Iron C0. 


* From advertisement, this issue 
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Construction Material....... Fluorofiex 
is a specially processed Teflon con- 
struction material used for pipes, 
bellow & expansion joints, transfer 
hose, etc. Inform. 

20-21 *Resistoflex Corp. 


Epoxy Enamels........ Corlar epoxy 
chemical resistant enamels have 
been developed for surfaces subject 
to serve corrosive conditions. Tech- 
nical bulletin is offered. 

5 *E. I. DuPont de Nemours 


Filter Fabrics...... The handy infor- 
mative booklet, “Filter Fabric 
Facts” contains distributors names 
and answers problems related to 
your selection of filter fabrics. 
296 *Wellington Sears -Co. 


Filler Paper........ custom-tailored to 
your process & your press. A 24- 
page catalog on industrial filter 
papers gives complete details. Cat- 
alog 357. 
96 *Eaton-Dikeman Co. 


Gasket Material...... Booklet describes 
“Armalon” felts & includes data on 
characteristics, detailed list of 
specific applications & information 
on sizes & thicknesses. 

75 *E. I. DuPont de Nemours 


Gaskets, Teflon-Jacketed........ Wide 
variations of styles, filler materials 
and sizes can be furnished to suit 
practically all process equipment. 
Cat. AD-154. 
64 *Garlock, Ind. 


High-Alloy Castings...... A complete 
range of both heat-resisting and 
corrosion-resisting alloys plus fa- 
cilities for finishing & assembling. 
Bulletin G-261. 
316 *Duraloy Company 


Insulating Cement....... #1 Plus in- 
sulating cement is effective up to 
2100F. Provides a comfortable mar- 
gin of protection for excellent ther- 
mal efficiency. Data. 

87 *Baldwin-Ehret-Hill, Inc. 


Insulation...... Careytemp is a new 
pipe and block insulation material 
featuring high moisture resistance, 
low shrinkage and high acid and 
corrosion resistance. 

374-375 *Philip Carey Mfg. Co. 


Insulation. ..... Foamglas insulation is 
completely waterproof and is in- 
combustible. Solves insulation prob- 
lems above or below ground, in- 
doors or outdoors. Data Sheets. 

3 *Pittsburgh Corning Corp. 


Mechanical Packing....... for all re- 
quirements. Lengthen the life of 
shafts, reduce friction and heat and 
minimize wear & maintenance. 
Literature is offered. 

155 *Hercules Packing Corp. 


Nitrile Hard Rubber...... Tempron has 
all the chemical resistance of nitrile 
hard rubber plus heat resistance 
Well above boiling up to 260 or 275 
deg. F. Bul. 

17992 + *American Hard Rubber Co. 


Packings.... . Asbestos-Teflon packings 
with low breakaway friction and 
excellent corrosion resistance. Cata- 
log P-100 for information on pack- 
Ings and gasket materials. 

435 *Raybestos-Manhattan, Inc. 


Pipe Insulation....... Metal-On is an 
aluminum-jacketed pipe insulation. 
Further information on Metal-On 
Insulation is available to help solve 
your problem. 

28-29 * Johns-Manville 


*From advertisement, this issue 
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NEW Poly-Clip Ring New Duo Connector 
for Instant Opening Fits %4" and 2" Sizes 


No more retainer-ring corrosion . . . no more glass breakage 
when prying out stubborn rings! 

This new polypropylene ring snaps in and out instantly with- 
out special tools... and gives you a positive, weather-tight closure. 

Now standard on all phenolic Acragage cases, it is also avail- 
able on aluminum or iron cases for special applications. 

There’s added convenience, too, in our exclusive new Quar- 
ter/Half Connector. The single fitting is threaded inside and out 
for standard 1,” and 14” connections. 

For complete information on Acragage styles, ranges and 
prices, write today for Catalog VC-G. 





MR CONTROLS 


Robertshaw-Fulton Controls Company Him 





FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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STANDARD UNIT— 
Designed to pump 


0 0 0 from underground 
storage tanks. 


COMBINATION 
TURBINE-PROPELLER 
STRIPPING PUMP— CIRCULATING PUMP — 
maximum suction lift no expensive priming 
without vapor lock. 
UNLIMITED FLEXIBILITY — Johnstons fit any piping layout— 
Satisfy virtually all pumping requirements. 


CHECK THESE OTHER FEATURES: Economy of higher 
speeds; Non-overloading power characteristics; 
Steep head-capacity stability. 


Examples of Johnston Versatility: 


















































ABOVE GRADE — 
perfect process or 
in-line pump. 











BELOW-GRADE SUCTION — 


popular for line 
booster service. 











VERSABILE VERTICALS sy JoHNSTON 


FOR VOLATILE FLUIDS 


PIPE LINES - REFINERIES - AIRPORTS 











WET PIT BOOSTER, 
TRANSFER OR 


device necessary. 





For transfer of 
volatile liquids 
and chemicals, 


For complete details and typical applications, write 


JOHNSTON PUMP COMPANY 


3272 E. Foothill Blvd., Pasadena, California 
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SUCTION AND DISCHARGE 


ABOVE-GRADE DISCHARGE — 


GASOLINE - CRUDE OIL - AMMONIA - L-P GASES 


DIRECT DISPENSING — 





Tank Linings........ Triflex lining is a 


Teflon Products...... A complete line of 


Tower Packings....... Porcelain tower 


Wire Cloth...... Whatever metal or al- 


Wire Cloth & Filter Cloth...... to your 


R420 *Multi-Metal Wire Cloth Co., Inc. 


Cable...... MI cable is ideally suited 


Enclosures..... Spin Top enclosures are Materials 


LITERATURE .. . 


Pipe Protection Tape........ Scotchrap 
pipe gor eg tape to protect any 
metal surface from rust caused by 
fumes, oil, water, caustics greases 
& most solvents. 
T462 *Minn. Mining & Mfg. Co. 


Platinum Metals...... in all shapes and 
forms ... sheet, strip, foil, wire, 
tubing, gauze, salts & chemicals. 
Clads & Composites also available 
in many forms. Bulletin P-6. 
361 *J. Bishop & Co. 


Silicone Coatings....... prevent stick- 
ing, cut costs. Syl-off coatings on 
paper and paperboard simplify ana 
speed handling. Information about 
properties & applications. 
158 *Dow Corning Corp. 


Stainless Steel...... Booklet ‘“Produc- 
ing Stainless Steels. Exclusively” 
is now available. It includes de- 
tailed sections on stainless steel 
plates, heads, etc. 
162 *G. O. Carlson, Inc. 

Steel...... T-1 construction alloy steei 
has high minimum yield strength 
of 100,000 psi. Complete informa- 
tion on T-1 steel and how it can 
help you is available. 
56-57 *U. S. Steel Corp. 


combination of hard rubber sand- 
wiched between soft rubber that 
stands the most corrosive acids. 
Information is available. 
1 *B. F. Goodrich 


gaskets, precision machined parts 
and special fabrications. Further 
information on the line of Teflon 
products in Bulletin TS-1. 
362 *Chem Flow Corp. 


packings resist high temperatures, 
fumes, vapors corrosion, liquids, 
alkalies and acids. Information, 
prices & samples on request. 
T461 *Knox Porcelain Corp. 


loy needed in any size or quantity 
to the closest tolerances. High 
mesh counis are featured. A cata- 
log is available. 
144 *Cambridge Wire Cloth Co. 


exact requirements in rolls or cut 
pieces or in fabricated components. 
Catalog outlines all types and ap- 
plications 


Electrical & Mechanical 


for all types of trouble areas. The 
many unique characteristics of this 
versatile = construction in the 
new MI catalog. 

70 *General Cable Corp. 


trated Catalog C-11. 
343 *Ever-Tite Coupling Co., Inc. 


made in 4 sizes to accomodate 
NEMA sizes 0 through 5. Det 
are contained in Bulletin 999 
which is available. 

463 *Square D Company 


* From advertisement, this issue 
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Gas Turbines, Jet-Powered........ The 
RT-248 gives overall economy of 
operation & exceptional reliability 
& availability. Information on this 
& other gas turbines. 

52-53 *Cooper-Bessemer 


Motors....... Super-Seal motors with 
Poxeal or Silco-Flex insulation sys- 
tems. They are practically imper- 
vious to moisture. dust, abrasives & 
other contaminants. 

267 *Allis-Chalmers 


Motors...... You get 15% more hp in 
Life-Line AC motors. A comoplete 
line of motors, gear-motors, speed 
reducers and adjustable speed 
drives is available. 

94-95 *Westinghouse Electric Corp. 


Piston Rings...... Teflon piston rings 
reduce maintenance and eliminate 
lubrication and product contamina- 
tion. Further information on these 
piston rings is offered. 

147 *K. I. DuPont de Nemours 


Safety Heads...... contain a thin metal 
disc which will rupture at a pre- 
determined pressure to give com- 
plete & instantaneous protection. 
Further information. 

277 *Black, Sivalls & Bryson 


Safety Heads....featuring quick change 
disks, accuracy and dependability. 
Offered in a wide variety of in- 
stallation connections. Informa- 
tion in Bulletin SH-1160. 

B462 *Instruments, Inc. 


Handling & Packaging 


Bag Closing Equipment........ on the 
production line or one at a time. 
A complete line ranging from port- 
able to fully automatic production 
line machines. Catalog. 
B460 *Dave Fischbein Co. 


Bagger........ The new Speedac line 
produces un to 24 bags of free-flow- 
ing materials per minute in 25-50 
or 100 lb. open-mouth paper or tex- 
tile bags. Information. 

341 *Richardson Scale Company 


Belt Conveyors...... for small or large 
tonnages, for route of any length. 
Pre-Bilt sectional belt conveyors 
are also available. Catalog is of- 
fered. 
400-401la Link-Belt Company 


Gas-powered Trucks...... Information 
is contained in “Facts & Factors 
about Gas-powered Lift Trucks” 
and “Automatic Industrial Trucks 
Selector Guide” which are avail- 


able. 
1745 *Automatic Transportation Co. 


Industrial Scales... .. feature “all steel” 
construction built to last a life- 
time. Every type of scale to meet 
every possible use in the chemical 
industry. Information. 

L417 *Cardinal Scale Mfg. Co. 


request. 
R346 *Detecto Scales, Inc. 


Materials Handling...... A wide range 
of equipment offers the best single 
source for solving problems in mov- 
Ing dry bulk materials pneumatic- 
ally. Literature. 
284 *Fuller Company 


* , : : : 
From advertisement, this issue 
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AST Teak Mod oT Tat ilale Meola Ma felal-t-talie) 
Thermal Fluids deliver process heat-up 
to 600° F. from unpressurized liquid 


SAVE BIG! Now, with Monsanto Ther Fluids. vou can 
install a process heating system that will generate up to 20 
million BTU per hour and deliver the heat in unpressurized 
liquid to multiple use points! Need ’ vapor traps, gas blan- 
kets, pressure piping, vaporizers, condensers, or other fancy 
‘“‘cadgets.”’ Needs no costly, Sspace-nilin ifety devices. No 
water conditioning; no pressure danger; no fire danger you 
do not need a licensed engineer to opera [her Fluid system! 
SPEED OUTPUT! With heat delivered \ yuid Thermal 
Fluid, you cut maintenance to the bone (no corrosion, no foul 

ing of tubes, pipes, pumps, or coil heat eve no hot spots): 
control temperature on-the-button t] ‘a Result 

better quality resins, food pharm ( Cy nyarocar 

bons, chemical D Ss increased roaut n e€ cases up 
to 50% more 

SAFETY, TOO! You can forge! fire and ex 

plosion! Monsanto Thermal Flu ' t combustion, 
Can’t even be ignited by 


This recent report tells the safety story: 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 

Dept. 4468-W, St. Louis 66, Mo 
Please send me lect nic il 
Monsanto T'hern t nd 
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HOW TO educate 





a drop of oil... 


Just put it through a Manzel force-feed lubricator and any 
oil drop knows where it’s going and how to get there fast. 
Manzel lubricators deliver just the right amount of oil to 
bearings, cylinders and packings. They start, stop, speed 
up and slow down in perfect synchronization with your 
machinery...unaffected by high steam, gas or air pressure. 
Whatever your field, there’s a Manzel lubricator to meet 
your needs. For our catalog, write 
Manzel, 250 Babcock Street, Buffalo 
10, New York. Whatever your lubri- 
cating problem, you get the right 
answer if you 


i 


erm 
cmon } 
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ask the man from 
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HOUDAILLE 
- . pig 


SPECIALISTS IN LUBRICATORS AND METERING PUMPS SINCE 1898 
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LITERATURE... . 


Pneumatic Conveying Systems....... A 
booklet, Bulletin M-260 contains in- 
Stallation photos, equipment lay- 


outs, capacities, performance 
charts, etc. 
344-345b *“The Day Company 


Pneumatic Conveying Systems........ 
have no high speed moving parts, 
no screws, no gears & no chains. 
Lubrication & maintenance are 
practically eliminated. Fact Kit. 
135 *Kennedy Van Saun 


Pressure Packer..... features electronic 
weight control for fast sensitive 
response. For 20 to 250 lb. pack- 
aged weight. A brochure is offered 


for details. 
399 *H. L. Stoker Co, 


Steel Tanks........ Rubber-lined stee] 
tanks and special equipment along 
with custom compounds for field 
application are described in Bulle- 
tin CE-53. 
179b *American Hard Rubber Co, 


Storage Tank Equipment........ The 
Blue Book is a reference guide to 
storage tank equipment selection, 
design and operation and is avail- 
able on request. 

18a *“The Protectoseal Co. 


Storage Tanks........ A 12 pg. bulletin 
describes horizontal & vertical stor- 
age tanks. Filled with photos of 
various installations plus descrip- 
tion of auxiliary equipment. 
344-345c *“The Day Co. 


Tanks...... Poxyglas tanks provide the 
most economical answer to storage 
holding or handling of corrosive, 
caustic or erosive solutions. Bul- 
letin 45/115 is offered. 

281 *Black, Sivalls & Bryson 


Tractor-Shovel...... Model H-25 Pay- 
loader features power-shift trans- 
mission, power-transfer differential 
and power steering. Full data on 
this model on request. 

129 *The Frank G. Hough Co. 


Tractor Shovels...... Michigan tractor 
shovels are available in a _ wide 
variety of models for excellent per- 
formance and economy. Further 
information is available. 

6 *Lark Equipment Co 


Volumatic Feeder...... New volumatic 
feeder machine combines vibrating 
hopper, feeder and controls in a 
single compact package. A descrip- 
tive bulletin is offered. 

*Eriez Mfg. Co. 


Heating & Cooling 


Air Preheaters...... Ljungstrom pack- 
age air preheaters for use on 
boilers from 25,000 to 250,000 


pounds of steam per hour. De- 
tails in 14-page booklet. 
168 *The Air Preheater Corp. 


are offered. 
*Graham Mfg. Co., Inc. 


Electric Heaters. ...Chromalox Flange- 
Type Electric Immersion Heaters 
are ideal for high-temperature 
high-pressure applications. Details 
in catalog 60. : 
L308 *Edwin L. Wiegand Company 


* From advertisement, this issue 
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Equipment...... Bul. E-1 shows designs 
in heat exchangers, reactors, oil 
chillers, crystallizers, pressure ves- 
sels, steam generators & ice mak- 
ing & refrigerating machinery. 
188 *Henry Vogt Machine Co. 


Furnace...... Successful applications of 
the Skinner Furnace include: Oxi- 
dizing Roast, Reduction Roast, 
Chloridizing Roast, and Drying. 
Many other applications possible. 
290 *Mine & Smelter Supply Co. 


Heat Exchangers...... Uniflux heat ex- 
changers utilize a fuel reactor as 
a heat source. Uniform heat flux 
is maintained by an unusual sys- 
tem of forced re-circulation. Bul. 
285 *Black, Sivalls & Bryson 


Heat Exchanger Materials...... The 44- 
page Publication B-2 details prop- 
erties and fabrication methods for 
tubes and plates for condensers 
and heat exchangers. 

61 *Anaconda American Brass Co. 


Heat Exchangers......... Fin-Fan air 
cooled heat exchangers provide 
efficient low cost cooling when water 
is scarce. Details are contained in 
Bulletin 2401. 

121 *The Griscom-Russell Co. 


Heat Transfer....... Platecoil provides 
a packaged answer to many heat 
transfer problems, avoiding costly 
engineering and fabricating of pipe 
coils. Bulletin P61. 

86 *Platecoil Div., Tranter Mfg. 


Heat Transfer Cement....... Thermon 
can be applied over both steam 
tracing & electrical resistance sys- 
tems & is effective for heating & 
cooling operations. Bul. 300. 

R424 *Thermon Mfg. Co. 


Heating Products......... Catalog 956 
covers Grid unit heaters, blast 
heater, and radiators. Designed for 
operation on steam pressure up to 
250 PSI 450 degree temperature. 
R348 *D. J. Murray Mfg. Co. 


Kilns....... Thorough, experienced at- 
tention to engineering details prod- 
uce kilns that are notable for con- 
tinuous service. Further informa- 
tion in Bulletin 1115. 

286 *Traylor Engrg. & Mfg. Co. 


Mechanical Traps....... for gas, gaso- 
line, air, steam or interface serv- 
ice. Catalog 500, ‘Mechanical 
Traps For Steam, Air, Gas” is 
available on request. 

391 *W. H. Nicholson & Co. 


Oil & Gas Fired Heating Units...... 
with optimum temperature control. 
Packaged for indoor or outdoor use. 
Complete information on _ these 
units may be had upon request. 
L342 *American Hydrotherm Corp. 


Package Refrigeration Units...... Both 
packaged cooling units & pack- 
aged compressor units for use with 
remote heat exchangers are avail- 
able. Bulletins (820, 427) offered. 
314 *The Vilter Mfg. Co. 


Packaged Boilers..... Sizes through 600 
= ... Oil, gas and combination 
dil-gas firing . . . larger sizes in 
Springfield water-tube boilers. 
Booklet, “How to Select a Boiler.” 
257 *Cleaver-Brooks Co. 


Packaged Towers........ A pamphlet, 
“The Show In Print” is offered 
giving information on packed tow- 
ers as displayed at the Chemical 
Industries Exposition. 
100 *U. S. Stoneware 


ee 
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DISCHARGE 


WHIRLER? SUCTION 





Wren you want something . . . like a jet pump, for example 
... you want it. Not day after tomorrow, or next week, but 
now! Right? And that’s just one more advantage of Jet Pumps 
by Penberthy. Availability ... now. 


Penberthy, to begin with, has a broader line with more models 
and sizes to offer .. . hydraulic, air or steam operated .. . in 
bronze, iron, stainless steel, monel, plastic and other materials. 
Penberthy, in addition, offers “standards” on many designs 
that would be labeled “special” by other manufacturers. 


Add to the above, Penberthy’s nationwide network of repre- 
sentatives and stocking distributors. They’re located in all the 
major metropolitan areas so, chances are, there’s a Penberthy 
man near you. Be happy to supply his name and address... . 
write or call the Penberthy sales office at the address below... 


SEE US AT BOOTH 1200 AT THE CHEMICAL SHOW 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 





Dedicated to 
Quality Since 1886 


PENBERTHY FOR LIQUID LEVEL GAGE SETS, TO00 





‘ 


WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 
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CHROMALOX 
Flange-Type, Electric 
IMMERSION HEATERS 


For hard-to-contain 
Liquids and Gases 





Heat transfer fluid heated by electric 
lat=¥-he-1e-W- Lalo ol0 inal ol-ceM lalcom-lelf-ler-tahauc-taal) 
gives exact, controlled temperatures 
when used with a thermostat. 


Heaters, mounted in jacketed kettles, 
give uniform rately controlled 
heat transfer for criti€al processing 


Insulated electric vapor kettle with self- 
fovovahe-Tial-xo mm al-t-) am ae-1al-34-1emmaal vole laame 4h a5) 
yom lalhiclaaaMal-t-1 ane) om coMvAele haa 


Chromalox Flange-Type Electric Immer- 
sion Heaters are quick, economical solutions 
to heating compressed air and other gases, 
for super-heating steam and for heating 
liquids of all types of heat transfer mediums. 

They are ideal for high- -temperature/high- 
pressure applications and for use in corro- 
sive solutions. Chromalox Immersion 
Heaters provide exact temperatures and 
maintain these temperatures when used with 
thermostats. Standard heaters furnished 
with 150 psi flanges, special flanges with- 
stand up to 4500 psi. sian 


GET THE FACTS. See for yourself how 
Chromalox Immersion Heaters can 
help improve efficiency and/or de- 
crease costs. Write for catalog 60. 
VISIT —— 
BOOTH NO. 13 


CHROMALOX 
ELECTRIC HEAT 





EDWIN L. WIEGAND COMPANY 
7514 Thomas Bivd., Pittsburgh 8, Pa. 
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LITERATURE .. . 


Rotating Seal...... There is a standard 
type and size Rotary Union for 
heating & cooling any revolving roll 
or drum. Pipe sizes 4” to 5”. “Bul- 
letin 700. 

R309 *Perfecting Service Co. 


Steam Traps........ The 48-page book 
gives complete information and de- 
tails on steam traps. Also informa- 
tion on design, construction & 
operation of Inverted Bucket Traps. 
59 *Armstrong Machine Works 


Steam Traps...... Series 130 is an all- 
in-one combination steam trap, 
strainer & blow-down valve. For 
moderate condensate load applica- 
tions. Bulletin T-1743-B. 
82a *Yarnall-Waring Company 


Steam Traps, Impulse........ Series 30 
impulse steam traps offer economy 
of operation with close condensate 
control. Further information in 
Bulletin T-1743. 
82b *Yarnall-Waring Company 


Temperature Controls...... A handy, 
condensed catalog of the complete 
line of temperature controls & al- 
lied equipment for industrial heat- 
ing & refrigeration. 

53 *The Partlow Corp. 


Thermal Fluids...... Systems operating 
with Thermal Fluids deliver proc- 
ess heat up to 600F. from unpres- 
surized liquid. Technical Bul. 1248 
is available. 
305 *Monsanto Chemical Co. 


Instruments & Controls 


Analog Computers......... The TR-10 
transistorized desktop analog com- 
puter is eauipped with a removable 
patch panel which permits pre- 
patching of programs. Bul. No. 
AC934 


58 *Electronic Associates, Inc. 


Analyzers...... A wide range of instru- 
mentation covers the entire control 
loop. Measuring elements, trans- 
mitters, recorders, alarms, etc. in- 
stalled as an integrated system. 
76-77 *Foxboro Company 


Automatic Load Control........ New 
Mikro-Monitor offers increased out- 
put, constant operation and virtu- 
ally no supervision. Details are 
available on request. 
245 *Mikro Products 


Chromatograph, Gas..... features tape- 
programmed control unit. The new 
tell-all bulletin on this new chro- 
matograph is now available on re- 
quest. 

165 *Mine Safety Appliances Co. 


Comparator....... Handbook, “Modern 
pH & Chlorine Control” gives 
theory and application of pH con- 
trol. Illustrates and describes full 
line. Available on request. 

R436 *W. A. Taylor & Co. 


Computer System...... The G-20 com- 
puter system blends high computa- 
tional speeds with high input-out- 
put and transfer rates. Informa- 
=, is found in Bulletin BSP- 


119 *Bendix Computer Division 


Controller....... The new Spacemaker 
high-voltage controller is the only 
2- to 5-kv controller with a con- 
tactor you can get at without tools. 


Details. 
*Allis-Chalmers 


331-332 
* From advertisement, this issue 
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VITREOS| 


PURE FUSED QUART] ‘ 
outlay ¢ 
FINEST QUALITY ROUBLE 
IN INDUSTRIAL WARE 
Shut-off 
e Absolute Chemical Purity sure or 
e Extreme Heat Resistance able, 
e Thermal Shock Resistance , 
e Chemical Inertness vailable 
: : ‘ ontrol for f 
e Outstanding Electrical Properties ther flow ec 
e 


Full Range Radiant Energy Transmission 


VITREOSIL easily meets critical produ @ LOY 
tion requirements . . . replaces mort * NO 
costly materials. Available in many types 
and sizes. Also fabricated to your spec} @ SEL 
needs. See our ad in Chemical Engineti ° SIM 
ing, Electronic Engineers Master 2 
Electronic Designers’ Catalogues. Wri 
Write for complete illustrated catalog. 
WS. RC 
2300 E| 











THERMAL AMERICAN 
) FUSED QUARTZ CO Made ¢ 
18-20 Salem St., Dover. * KBURNS, 
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ROCKWELL 


RESILIENT 
SEATED 
BUTTERFLY 
VALVES 


vessnnen 












Face-to-face width is less than one- 
third the pipe size. 


“geVEIGHT 
60 to 80% less than that of gate 
valves, depending on size. 
TROT 


RTZ less than other types in original 
outlay and maintenance. 


’ ROUBLE 

Shut-off is leak-tight against pres- 
sure or vacuum. Seat liner renew- 
able. 











vailable with manual or automatic 
pnirol for full range of pressures and 
ther flow conditions. 





ission 

pois} © LOW PRESSURE DROP 
ytpq_* NO FOULING 

speci! @ SELF-CLEANING 
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@ SIMPLE CONTROL 


Write for Bulletin 590X. 


4. S. ROCKWELL COMPANY 


2300 Eliot St. - Fairfield, Conn 
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S. 
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? Made and sold in Europe by 


KBURNS, Ltd., Glasgow S.W.2, Scotland 
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LITERATURE .. . 


Feeder....Merchen feeders are straight 
fravimetric feeders that feed & con- 
trol other equipment or feed in 
proportion to any 3-15 psi signal. 
Information is offered. 

272 *Wallace & Tiernan, Inc. 


Feeding Systems...... Continuous feed- 
ing/blending saves material, re- 
duces costs, controls quality & re- 
sults in bigger processing profits. 
Information. 

84-85 *B-I-F Industries 


Flowmeters...... Whirl-Flo flowmeters 
accurately and economically meas- 
ure liquid or gas flow in a simple, 
compact, high-capacity unit. De- 
tails. 

*Rotron Controls 


oe Acragage features a new 
polypropylene ring that snaps in 
& out instantly without special tools 
& gives positive, weather-tight 
closure. Cat. VC-G. 

303 *Robertshaw-Fulton Controls 


Gauges......... Completely automatic 
gauges can be located as far as 250 
ft. from tanks. Simple to install 
& requiring no maintenance. De- 
tails are offered. 

365 *The Liquidometer Corp. 


Instrument..... Penetron measures the 
thickness of pipe, tube or vessel 
walls without the necessity of 
stopping flow, dismantling or drill- 
ing holes. Bul. 1010. 

287 *Black, Sivalls & Bryson 


Instrument Charts....... Strip charts 


Instruments...... for 


are available in 3, 4, and 12 inch 
widths & circular charts in 8, 10, 
& 12 in. diameters. Further details 
in Cat. G100-6. 

430 *Minneapolis-Honeywell 


measurement & 
control of pressure and differential 
pressure. Includes Deltadyne 
Switches, indicators and gauges. 
Literature is offered. 

R428 *Pall Corp. 


Magnetic Gages........ are available in 


four models to fit a variety of in- 
stallation needs. Full details about 
these accurate and safe gages in 
catalog. 

L424 *Jerguson Gage & Valve Co. 


Mass Fowmeter...... measure the uni- 


versal property of fluid (MASS) 
providing a direct, true, instantane- 
ous readout in pounds. Information 
is found in Bulletin 16-240. 

8 *Black, Sivalls & Bryson 


Metered Flow Control....... will auto- 


matically measure and_ transfer 
with great accuracy at capacities 
to 100 G.P.M. Details may be had 
upon request. 
413 *Waukesha Foundry Co. 


Meters...... New Electrivolume meters 


bring automation to liquid process- 
ing. Can be used to start pumps, 
operate solenoid valves, signalling 
devices, etc. Information. 

280 *Buffalo Meter Co., Inc. 


Meters...... A 28-page technical bulle- 


tin, Meter Bulletin 566N lists 
liquids, helps pick proper sizes and 
features meters 2 to 2000 gpm. 
Available on request. 

81 *Neptune Meter Company 


Monitor...... will automatically scan up 
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to ten points, indicate process con- 
dition and shut-down process. In- 
formation may be found in Instru- 
ment Section 73-4. 

72 *Thermo Electric Co., Inc. 


* From advertisement, this issue 


THE 
ROTARY UNION 
... the Most 
Versatile and 
Efficient 


Rotating Seal oe 











































Versatile because any one of the 
standard types and sizes will handle all 
heating or cooling jobs—whether steam, 
water, air, vacuum, or other industrial 
fluids and gases. 


Efficient because the Rotary Union 
automatically compensates for stress and 
strain and for surges and drops in line 
pressure, and delivers peak performance 
at all times. 


Hundreds of thousands of Rotary Unions 
are giving exceptionally long and trouble- 
free service on rubber and plastic machin- 
ery, flake rolls, grain dryers, ball mills, 
calenders, extruders, printing and coating 
and paper machines and on_ similar 
rotating equipment. Wherever rotating 
seals are required for heating or cooling 
revolving rolls or drums, you will find the 
Rotary Union to be your most dependable 
and efficient joint. Pipe sizes 4%” through 
5". Write for Bulletin 700 today. 


*Trade name patented 





“WHERE asd Casnectisns COUNT” 
PERFECTING SERVICE COMPANY 


332 Atando Ave., Charlotte, N.C. 


Chicago—Cleveland 
Montreol 


Baltimore—Buftalo--Camden, N J 


Los Angeles New York—Providence Toronto 
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MORE AND MORE INDUSTRIES SPECIFY 


“OXYTON™ 


UNITS 
BY AIR LIQUIDE 


Large volume production of oxygen has created a revolution 
in modern industrial processes. Notable examples are the 
metallurgical, chemical, and petroleum industries where Air 
Liquide ““Oxyton” units, ranging in capacity from a few tons 
to more than 600 tons per day, are meeting the needs of 
today’s advanced technology. For over 50 years Air Liquide 
has specialized in this field and offers American industry 
complete engineering and design facilities for the construction 
of low-temperature gas separation plants. For more informa- 
tion or advice on specific cryogenic problems, write or call us. 











i 




















AIR LIQUIDE Cryotechniques are producing ‘‘Oxyton” units, such as this one, with capacities 
as high as hundreds of tons per day for both North American and European industry. 










A 
[) 1 » AMERICAN 
(e8)) AIR LIQUIDE 
QY ENGINEERING & CONSTRUCTION DIVISION 





OLDEST IN EXPERIENCE — NEWEST IN DESIGN 


Chrysler Building, 405 Lexington Ave., 

New York 17, N.Y. Telephone: YUkon 6-6544 
In Canada: L'Air Liquide, 1210 Sherbrooke St. W., 
Montreal, Quebec. Telephone: Victor 2-5431 


ALL AIR LIQUIDE LOW-TEMPERATURE PLANTS ARE DESIGNED AND BUILT 
FROM NORTH AMERICAN MATERIALS — TO NORTH AMERICAN STANDARDS. 





LITERATURE... . 


Oxygen Analyzers....... for continuous 
oxygen measurement accuracy. A 
complete line is available for your 
particular needs. Details are con- 
tained in Data File 14-46-08. 

369 *Beckman Instruments, Inc. 


Potentiometer...... Modular construc- 
tion, plug-in components make the 
new Electronik 17 the easiest of all 
potentiometers to operate, convert 
& maintain. Inform. 

320 *Minneapolis-Honeywell 


Recorders...... The tremendous power 
of the 90J (pneumatic) and the 
700J (electronic) recorders gives 
you greater accuracy than ever be- 
for. Bulletins 98286 & 98335. 
88-89a *Taylor Instruments, Inc. 


Recording Controller........ Series 532 
A/D pneumatic recording controller 
is outstandingly simple, reliable & 
stable. Complete data on. this 
economical controller. 

60 *The Bristol Company 


Rotameter...... The frame of the new 
Varea-meter is in one rigid piece. 
Varea-meters come in *%s” through 
3” sizes with 5” and 10” scales. In- 
formation is offered. 

273 *Wallace & Tiernan, Inc. 


Tank Gauge...... New improved 2500-B 
Series tank gauges can be shipped 
within 24 hours. of receipt of order. 
Information on these gauges is 
contained in Bulletin CP-3301. 
378-379 *Varec, Inc. 


Transmitter...... New Mag-Pipe Mag- 
netic Flowmeter Transmitter per- 
mits the use of miniature instru- 
ments to save panel space. Details 
are contained in Bulletin 98418. 
88-89c *Taylor Instrument Co. 


Transmitter...... The new Transcope is 
a high-accuracy, motion-balance 
transmitter for Gage _ Pressure, 
Volumetric Pressure, Volumetric 
Load, Temperature. Bul. 98385. 
88-89e *Taylor Instrument Co. 


Ball Valve...... Flo-Ball offers top en- 
try, in-line maintenance, top & 
bottom guided ball, double seats, 
flanges integral with body and 
other features. 

73-74 *Hydromatics, Inc. 


Pipe, Fittings & Valves 


Ball Valve...... File AP105, “Six Ways 
Better Because It’s the Econ-O- 
Miser Ball Valve” is available for 
full information on this line of 


valves. 
163 *Worcester Valve Co., Inc. 
Ball Valves....... feature compact de- 


sign, rotating seats to distribute 
wear, no bonnets or glands and 
they are sealed-for-life. Available 
in a wide range of sizes & pres- 
sures. 

255 *Cameron Iron Works, Inc. 


Bi-Valves....... give globe valve per- 
formance at gate valve prices. 
Guarantee automatic self-seating 
& positive shutoff. Further details 
are offered. 
167 *Chapman Valve Co. 


Butterfly Valves....... Resilient seated 
butterfly valves save space, save 
weight, save cost and save trouble. 
Control may be manual or auto- 
matic. Bulletin 590X. 

*W. S. Rockwell Co. 


From advertisement, this issue 
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Check Valves........ Duo-Chek check 
valves are available in sizes from 
2 to 48 inches, ASA series 125 
through 2500, in steel, stainless, 
aluminum and bronze. 
347 *Mission Valve & Pump Co. 


Ductile Iron Vaives...... are now avail- 
able in gate, glove, check and angle 
types in 2” to 24” sizes & ASA 150 
and 300 lb. classes. Further infor- 
mation is offered. 

326-327 *Walworth Company 


Expansion Joints....... ..Sola-Flex ex- 
pansion joints solve just about every 
kind of thermal growth problem 
in piping or ducting. Further in- 
formation is illustrated pamnhlet. 
176 «=6©*Solar, Sub. of Intnatl. Harv. 


Fittings...... Screwed and Socketweld 
fittings in sizes 150 lb. through 
6000 lb. stainless steel and 2000 lb. 
through 6000 lb. forged steel. A 
complete catalog and price list. 
R417 *Camco Fittings, Inc. 


Glass Pipe...... Kimax tempered glass 
pipe never affects your products. 
Available with complete fittings for 
every piping requirement. 


397 
*Kimble Glass Co., Sub. of Owens-TIIl. 


Globe Valves...... feature less corrosion 
attack because of elimination of 
cavity between stem & disc. Full 
information is to be found in Bul- 
letin #7 which is available. 

186 *Alloy Steel Products Co. 


Jacketed Piping...... A complete serv- 
ice is available—piping laid out, 
all materials supplied and installed. 
Stocks are maintained of jacketed 
valves & fittings and pipes. 

BL340 *Parks-Cramer Company 


Joints & Loading Arms........ Steam 
jacketed joints and jacketed load- 
ing arms are available in a com- 
plete range of sizes. Specific de- 
tails are available on request. 

*Chiksan Company 


Pipe...... Saran Lined Pipe for carry- 
ing even the most corrosive of 
chemicals. Can be cut, modified 
and fitted in the field without 
special equipment. Information. 
170 *Dow Chemical Co. 


Pipe...... safely handles 94% of known 
corrosive solutions. It is light- 
weight and no painting or main- 
tenance is necessary. Further de- 
tails are available. 

10-11 *Fibercast Company 


Pipe...... Chemtite pipe is designed to 
carry corrosive fluids under high 
temperatures & high pressure. 
Further information & data are 
available. 
431 *Johns-Manville 


Piping...... A 24-page illustrated bro- 
chure, “Power & Process Piping” 
describes this company’s capabili- 
ties in the fabrication and erection 
of piping plus case histories. 

65 *Midwest Piping 


Piping & Tracing....... A bulletin de- 
scribing Unitrace which combines 
piping and tracing in one unit is 
offered and may be had upon re- 
quest. 
295a *Aluminum Co. of America 


Plastic Pipe.......for excellent resist- 
ance to over 300 chemicals. To 
help you make major pipe savings, 
the new Plastic Pipe Fact-pak is 
te on request. 

* 
a Carlon Products Corp. 


* From advertisement, this issue 


Cuemicat ENcINEERING—November 13, 1961 





Turco Products uses 
Borg-Warner Mechanical Seals 
exclusively 


keep bearings from being "cleaned out“ 
on Turbulator Cleaning Machines! 





From jet engines to railroad engine parts, Turco Products, Inc. 
“Turbulator” cleaning machines do an amazing job of cleaning 
every bit of a part or product quickly and efficiently. 

But any leakage of this same cleaning compound past the pro- 
peller shaft can clean out bearing lubricant too, and costly bear- 
ing failure would result. 

That’s why Turco has standardized on Borg-Warner Mechan- 
ical Seals forall Turbulator units as the most 
effective shaft seal for this rugged service. 

Find out how a Borg-Warner seal 
design can help solve your rotating 
shaft sealing problem. Write or 
call for more information! 













12 Borg-Warner Mechanical Seals 
are used on this single Turbulator 
—for cleaning railroad 
engine parts! 





a PROCUCT OF 


Borg-Warner Mechanical Seals 


P.O. Box 2017, Terminal Annex 
Los Angeles 54, California 
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Begin the End ‘ 
of Your Special Problem 


More trouble for insects (nay, the end!) and more operating facility 
for a manufacturer of insecticides! Built for converting organic 
insecticide from liquid to solid flakes, this semi-enclosed flaker 
features a special feed device applied for) which will 
ing in the use for which 
’ ep provides a flaking rate 
several times previously obtained. It was developed in the 
rch-design laboratory of G- 
Ymsecticide flaker, which is 36” 
| jacketed stainless steel dru 


id pan. It has a variable speed 
manual adjustment for knifeholder. 
















diameter and 48” long, has an in- 
d a steam-jacketed stainless steel 
through a gear and pinion and 


Write or call.usfor comprehensive information on 
how G-B can help you solve your “special” problem. 
See our catalog in Chemical Engineering Catalog. 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 

P.O. BOX 631 BIRMINGHAM, ALABAMA 
FILTERS * EVAPORATORS « PROCESS 
EQUIPMENT « CONTRACT MANUFACTURING 
including HEAVY CASTINGS 











LITERATURE... 


Pneumatic Control Valves...... provide 
dependable, trouble-free service. 
Complimentary accessories are also 
available for the ultimate in proc- 
ess control. Buls. 70-275 & 72-117. 

*Black, Sivalls & Bryson 


Spray Nozzles...... Complete and ac- 
curate performance data for each 
of the hundreds of spray nozzles in 
the Spraco line has been prepared 
& is available on request. 

388 *Spray Engineering Co. 


Spray Nozzles...... in a great variety 
of sizes and types. Catalog 24, a 
forty-eight page reference manual 
is available and may be had upon 
request. : 
T460 *Spraying Systems Co. 

Steel Valves...... Hancock steel valves 
provide the dependable protection 
demanded for every process applica- 
tion. Further information in Cata- 


log 200A. 
12-13 *Manning, Maxwell & Moore 
Tubes...... Condenser and heat ex- 


changer tubes are available in over 
50 metals and alloys along with 
Duplex tubes in various materials. 
Further information is offered. 

90 *Bridgeport Brass Co, 


Valve Manifolds...... RegO safety re- 
lief valve manifolds cost far less 
to buy, far less to maintain. Pop- 
action design keeps product loss 
to a minimum. 

99 *The Bastian-Blessing Co. 


Valves...... New 8”, 10” and 12” Tefion- 
sleeved, non-lubricated plug valves 
are now available. Also available 
in bottom-entry, 3-way design & 
choice of metals. 

145 *Continental Mfg. Co. 


Valves........ Flex valves control the 
flow of hard to handle acids, abra- 
sives, corrosives, liquids, _ solids, 
powders or slurries. No _ internal 
parts to block flow. Cat. FL116R. 
268 *Flexible Valve Corp. 


Valves...... Flex valves are made in a 
wide choice of valve bodies for 
every process requirement. A help- 
ful Application Bulletin FL935 is 
available on request. 

*Flexible Valve Corp. 


Valves...... The straight-through flow 
and replaceable diaphragms of the 
Delta and Squeeze valves make 
them leaders in material process 


flow control. 
335d *The Galigher Co. 


Valves...... A diversified line of prod- 
ucts is available including a wide 
variety of valve types, cylinders, 
regulators and switches. A gen- 
eral catalog is offered. 

141 *Hoke, Inc. 


Valves........ Forged steel valves are 
available on all lines up to 2 in. 
Designed to meet control require- 
ments with minimum replacement 
& maintenance. Information. 
237 *The Ohio Injector Co. 


Valves....... Corrosion-resistant valves 
are available in a wide selection of 
materials, to handle practically 
every known corrosive media. De- 
tails on request. 

26-27 *The Wm. Powell Co. 


Valves...... “Pocket Valve Guide” is of- 
fered giving brief specs and cover- 
age charts on the new Permaturn 
valve for versatile application to 
any fluid control service. 

33-40 *Rockwell Mfg. Co. 


* From advertisement, this issue 
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Valves, Control...... A Nodular Cast 
Iron valve is effective in tempera- 
ture ranges of —20 F. to +650 F. 
and pressures up to 1,000 psi. Tech- 
nical Paper TM-5 offered. 

67 *Fisher Governor Co. 


Valves, Rubber-Lined........ wear on 
when others wear out. Gate, 
diaphragm, check and plastic types 
are described in Bulletin CE-51/52 
which is available on request. 
179e *American Hard Rubber Co. 


Valves & Fittings........ Ductile iron 
valves and fittings feature unbeat- 
able performance, substantial sav- 
ings on initial cost and lower 
maintenance costs. Catalog. 

169 *Stockham Valves & Fittings 


Welding Fittings...... Corrosion-resist- 
ant welding fittings that reduce 
piping costs. Many features to as- 
sure long service life. Bulletins 
416 and 417 are offered. 

117 *Flowline Corp. 


Process Equipment 


Blenders....... Constructed of carbon 
steel, stainless steel or Monel 
metal, these blenders are engineered 
to fit each customers needs. Bul- 
letin 080B is offered. 

R421 *Sturtevant Mill Co. 


Centrifugal Classifiers.. .... offer pre- 
cise particle control. The Bird Re- 
search & Development Center is 
equipped to furnish prompt and au- 
thentic test data. 

2 *Bird Machine Company 


Centrifugals...... Tolhurst centrifugals 
are made in a variety of models- 
Batch-O-Matic, Batch-Master, Sus- 
pended, Center-Slung, Maxi-Flex 
or Continuous. Literature. 

14-l5a *American Machine & Metals 


Centrifugals...... The new S-11 cen- 
trifugal does the work of three units 
to reduce installation cost, power 
cost & floor space. Further infor- 
mation is available. 

157 *Baker, Perkins Inc. 


Classifiers...... can be operated in 
series to obtain severly closely sized 
fractions in one continuous opera- 
bo Further information is avail- 
able. 

L264 *Buell Engineering Co. 


Cloth Discharge Filter...... with Bi- 
craft tracks only on rubber for 
nominal maintenance even under 
severe corrosive conditions. A 
booklet is offered. 

440 *Peterson Filters & Engrg. Co. 


Collector...... This new glass cloth 
collector is designed for high-ef- 
ficiency operation at temperatures 
far above the 250 deg. F. limits. 
Bulletin 283. 
171 *American Air Filter Co. 


Continuous Mixers...... provide higher 
production rates with less equip- 
ment, allow proper instrumentation 
for better process control. A cata- 
log is offered. 
173 *Falls Industries, Inc. 


Every panel on both sides of the 
housing can be completely re- 
moved. Information is available. 

357 *Proctor & Schwartz, Inc. 


_ 


* From advertisement, this issue 










Cut Perfect Gaskets 


with the 
LLPA 


Gasket Cutter 


if you can draw circles with a compass 
you can cut perfect gaskets in seconds 
with this handy kit. Just set the blade for Rid 
the desired thickness, set the pivot post at the desired diameter, and 
a smooth swing of the cutter gives you a clean, accurate gasket... 
from a 14 inch bolt hole to a 60 inch outside cut. Larger diameters 
can be cut with additional extension arms. 


The ALLPAX Gasket Cutter has 
become standard equipment in 
thousands of plants where expen- 
sive “down time” is kept at a mini- 
mum by cutting new gaskets when 
and where they are needed. Avail- 
able in five styles to cut maximum 
diameters of 12, 24, 36, 48, 60 inches. 





asket Cutter 
is strong steel case. 


is packag 


Use the following Allpax gasket materials for your gasket requirements: 


400—Compressed Asbestos Sheet 


500—Superheat Compressed 
Asbestos Sheet 


600—Vegetable Fiber Oil Proof Sheet 
7060 —Red Rubber Sheet 

7 50—Black Rubber Sheet 

800 —Diaphragm Sheet 

850 —Cloth-Inserted Sheet 





LLPA 


“The Packing that Packs Alt” 


—_ FOR OUR NEW CATALOG — TODAY! 








LLPA 


PACKINGS 





A complete line of packing, tools, gasket materials 
Distributors in principal cities 


THE ALLPAX COMPANY, INC. 





160 Jefferson Ave., Mamaroneck, N. Y. 
JSADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 
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Spot: Vitter Package Refrigeration 
‘. if Li LITERATURE... 
Units where you need them Cooler-Dryer...... An improved cooler- Flo: 
dryer for polyolefin and PVC pellets 
requires less floor space reduces 
contamination and cleanout & 
offers many other advantages. 
131 *Farrel-Birmingham Co., Ine, 
View of two 12-cylinder R-12 > Demister....... in Teflon are versatile Gen 
VMC compressors V-belt driven tools used to improve the perform- 
by natural gas engines. = ance of process equipment. Offer 
a complete solution to corrosive en- 
trainment. Bulletin 961. 
359 *Otto H. York Co., Inc. 
Dryer and fully integrated ad- Han 
sorption systems for every need. A | 
new booklet, “Moisture Is Your , 
Problem” contains the latest facts 
on moisture control. 
BR444 *Kahn and Company, Inc. ( 
Dryer..... The multiple conveyor dryer Heat 
for synthetic rubber crumb provide 
accelerated production & high uni- f 
; formity in drying of this difficult- é 
. 2 . to-handle material. Literature. 
ae — | 3 ee ilies ( 315 *The National Drying Mach. Co, i 
Dryer...... keeps instrument and tool Hom 
air desert dry. Case history sheets ] 
' ; ; illustrate in details specifications ; 
This packaged cooling unit & solutions to a multitude of mois- ] 
is used to cool a lean oil ture problems. t 
process in an absorption 423 *Pittsburgh Lectrodryer Diy. 2 
| plant. Dust Collector..... Multiclone mechan- In-L 
i ical dust collector traps more dust k 
i at less cost. Literature may be had t 
upon request for more information. t 
i L348 *Western Precipitation 3 
Sts eee ene si —— Dust Collectors....... A report, “Torit Jar F 
Filter Efficiency Tests on Fine Par- t 
ticulate Matter” is offered along J 
Both packaged cooling units and packaged compressor units for J information a, ae i P 
use with remote heat exchangers are available from Vilter for installa- ori g. Co. : 
tion at the actual site in your process where cooling is required. Custom Dust Control...... An extensive line of 
designed to fit your load at your conditions for maximum performance, agua I... - — a ~~ 
these rugged, heavy-duty, long-life Vilter units simplify handling, - ag le Details pg a - 
erection and relocation. tained in Bulletin A-9150. u 
* 
Typical of the equipment Vilter supplies are the units shown above. vane oe ee 3 
The packaged compressor units are 12-cylinder, R-12 VMC com- Dust Filter...... AC Reverse Jet dust 
pressors, V-belt driven by natural gas engines. The packaged cooling a caicgh super-capacity = are _— 
unit is used to cool a lean oil process in an absorption plant and 1b is on. 1 Of Or oer © m| ir 
incorporates an 8-cylinder, R-22 VMC compressor, a 20’ x 14’ long filter cloth. Bul. F-75. el 
chiller and a 16” x 12’ long condenser. 344-345a *The Day Company : 
Vilter has successfully resolved many problems of cooling under Evaporators. .....are made in six basic Mil 
intense pressures, and has designed and produced hundreds of heat Rage rd Pn ea ea ae , a 
exchangers, pressure vessels, and high pressure synthesis condensers to Wiped Film, Rising-Falling Film el 
exacting specification for many types of chemical and petroleum appli- and Calandria. Bulletin No. 393. u 
cations. Vilter facilities include automatic welding, X-ray and Zyglo- 336-337 *Blaw-Knox : 
Pentrex inspection. Filter...... New automatic filter, Model -- 
Vilter’s experienced personnel, its broad, custom-design background Brite “a SY cae — > a 
and its special ‘‘packaged’”’ compressor and cooling units—explosion charge. Precoating & cleaning can al 
proof if necessary—can be of real help. be fully automated. li 
; " a ‘ 373 *Sparkler Mfg. Co. de 
Many leading names in the chemical, petrochemical and petroleum . ’ 
industries look to Vilter for their special refrigeration, heat exchanger ee ee. ne a ne used re 93 -_ Mixin 
and vessel needs. Why not consult with Vilter about your problem? pose “= a gy oy The m 
— Sperry Catalog is available for in- ec 
=~ formation. bl 
ie 7 149 *D. R. Sperry & Co. ; 
; Filters....... Information on  FEinc ; 
Rotary Vacuum Filters, FEinc Ozone 
String Discharge Filters and other ar 
FEinc types is contained in bulle- siz 
The Vilter om / tins that are available. ey _ 
* A ra / = merican Machine 
Manufacturing Corporation a, 7 Metals Inc. 41 
A ; Milwaukee 7, Wisconsin =e ; 
(3) Air Units © Ammonia and Freon Write for helpful Flakers.... ae for rapid & continuous Proces 
Compressors ® Booster Compressors bulletins (820, 427) to conversion of molten products to eq 
Baudelot Coolers © Water and 8 4 4 solid flakes. Fully enclosed or open qu 
refrigeration Brine Coolers © Blast Freezers The Vilter Manufacturing types may be used to produce many is 
ditioni ae Py bows _ —_ Corporation, Dept. K-607 products in a flake form. wi 
air conemenne Valves and Fittings © Pakice and ff 2717 South First Street ___ 312 *Goslin-Birmingham Mfg. Co. _ 39 
Polarflake Ice machines. 4 * From advertisement, this issue * Fri 
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Floats..... Industrial floats feature cor- 
rosion resistance, extreme strength, 
buoyancy and dependability. A 
complete bulletin is available on 
styles, sizes, etc. 

BR342 *Chicago Float Works 


Generator..... Nitro-Gen generator can 
produce gases of oxidizing & reduc- 
ing characteristics by varying gas/ 
air ratio. Further details are avail- 
able in Bul. 5901-Ni. 
L416 *C. I. Hayes, Inc. 

Hammer Mill...... Many exclusive fea- 
tures, unavailable in other equip- 
ment, promise ultimate economy. A 
catalog is available on request for 
further details. 

63 *Williams Patent Crusher 


Heat Processing Equipment... .. A com- 
plete line of heat processing 
equipment in every size, every type 
and for every application. Bulletin 
118-R is offered. 

160 *Bartlett-Snow-Pacific, Inc. 


Homogenizers & Mills...... Laboratory 
Homogenizer Bulletin LH-55 is of- 
fered along with RE Colloid Mill 
Bulletin C-57 for complete informa- 
tion on this equipment. 

270 *Manton Gaulin Mfg. Co. 


In-Line Blending System...... lets you 
blend any number of fluids con- 
tinuously, right in the pipeline. De- 
tails are found in Bulletin 91-10-06. 

6 *Fischer & Porter Co. 


Jar Rolling Machines...... are available 
to handle single or parallel rows of 
jars in double or triple tiers for 
processing as Many jars as re- 
quired. Catalog 79. 

R416 *Abbe Engineering Co. 


Magnetic Ferrous Traps....... protect 
against fine iron and tramp iron 
contamination to help assure prod- 
uct purity. Clean, simple design, 


no moving parts. 
315A *Eriez Mfg. Co. 


Mills & Mixers...... Catalogs are avail- 
able describing ball & peddle mills, 
mass & paste mixers, ribbon mix- 
ers, Rota-Cone processors and jar 
mills & jar rolling mills. 

377 *Paul O. Abbe, Inc. 


Mills, Colloid... .. for dispersing, emul- 
sifying, disintegrating and homog- 
enizing. Used where fineness and 
uniformity of grind are needed. In- 
formation is available. 

: *Premier Mill Corp. 


Mixers...... Day Mixing Equipment is 
specifically designed for safe, fast, 
and efficient operation. Complete 
line for every mixing need. Further 
details available. 

*The J. H. Day Co. 


Mixing Equipment..... Eureka precision 
mixing equipment for accuracy, 
economy and cleanliness in your 
blending. A catalog is offered giv- 
ing details. 
392 *S. Howes Company, Inc. 

Ozone Generators...... Lease-purchase 
arrangements are possible on all 
sizes of generators. Feature fully 
automatic operation to improve 
process, product & profits. 

419 *The Welsbach Corp. 


Process Equipment. .... Votator process 
equipment and_ systems step up 
quality and profits. The whole story 
is contained in Bulletin V250-L12 
which is available. ; 

79 *Girdler Process Equip. Div. 


*From advertisement, this issue 
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who have helped to develop 
“NATIONAL” DRYING Machinery and Equipment to 
the highest standards of efficiency and productivity. 


Bring. Your DRYING 
PROBLEMS Zetim Yoo! 


THE NATIONAL DRYING MACHINERY CO. 
HANCOCK ST. & LEHIGH AVE., PHILADELPHIA 33, PA. 
Representatives in Boston, Spartanburg, Los Angeles and Foreign Countries 
Cable Address—“NADRYMA" —W. U. Code 
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REFORMER 
TUBE 
ASSEMBLIES 


.».Made to order 







e 32 FEET LONG 
e 5% INCHES O.D. 







e Ye INCH WALL 


e 25 CR/20 NI 
(HK ALLOY) 


e TUBES- 
CENTRIFUGAL 


e FLANGES-STATIC 
















Alloyed to give both 
corrosion and heat resistance 


Two of our three Casting methods are well 
illustrated in this photograph: centrifu- 
gally cast tubes and statically cast flanges. 
The finished assemblies, including the weld- 
ing, typify the work turned out in our mod- 
ern finishing shop. 

These tubes are alloyed to meet ex- 
ceptionally high temperatures—up in the 
1800°F range—as well as corrosion. As a 
matter of fact, we have an alloy (HOM) 
that is good for even higher temperatures— 
in the 2100 to 2200° F plus range. When cor- 
rosion is the dominating problem we can 
offer alloys throughout the complete “C” 
classification. 

With forty years of alloy casting ex- 
perience plus complete range of both heat- 
resisting and corrosion-resisting alloys plus 
facilities for finishing and assembling, 
Duraloy is in a strong position to take care 
of your high-alloy casting requirements. 

__Ask for Bulletin G-261. 













OFFICE AND PLANT: Scottdale, Pa. 

EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Ave., Chicago, III 
DETROIT OFFICE: 1025 Maple Road, Troy, Michigan , 
HOUSTON OFFICE: 4101 San Jacinto, Houston 4, Texas 
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LITERATURE... . 


Process Equipment..... A wide selection 
of process equipment such as dry- 
ers of various types, extruders, 
granulators, coolers and feeders is 
available from this company. 

156 *C. G. Sargent’s Sons Corp. 


Process Equipment...... The Turbulizer 
features heavy steel shell with 
machined interior, heavy duty out- 
board bearings, etc. Complete de- 
tails on request. 

384 *The Strong Scott Mfg. Co. 


Processor. ...Holo-Flite processors han- 
dle more work, more efficiently. 
Heats to 500 deg. F., cooling range 
1800 deg. F. to 0 deg. F. Literature 
is offered. 

389 *Western Precipitation 


Pulverizer-Classifier...... The Hurrican 
for sub sieve processing features 
uniform particle reduction to any 
desired fineness, precise classifica- 
tion, etc. Lit. & data. 

356 *The Bauer Bros. Co. 


Purifiers...... Hi-Ef purifiers have pat- 
ented two-stage principle of sepa- 
ration with no moving parts. Special 
Manual 803 contains data on 13 
types of separators. 

T456 *The V. D. Anderson Co. 


Refrigerated Filter...... Refrigifilter is 
a refrigerated packaged unit con- 
sisting of filter, separator, con- 
denser, heat exchanger & auto- 
matic trap. Bulletin 902. 

302 *Hankison Corp. 


Reinforced Plastic Equipment...... for 
your particular application. The 
solution to a wide variety of chem- 
ical storing, processing & convey- 
ing problems. Bul. J-1-62. 

T459 *Justin Enterprises, Inc. 


Rotary Tablet Press...... The No. 280 
Quad rotary tablet press with pat- 
ented Induced Die Feed compresses 
11,160 finely finished, uniform tab- 
lets per minute. 

349 *Arthur Colton Company 


Scrubber...... The new W-B scrubber 
is now available for sub-micron 
dust removal jobs. Details on the 
advantages of this scrubber are 
available on request. 

265 *Buell Engineering Co., Inc. 


Scrubber....... New Inpinjet scrubber 
features high efficiency and low 
operating costs. Liquid consump- 
tion is only 1 to 3 gals. per 1000 
CFM at 20-40 psig. Catalog. 

368 *The W. W. Sly Mfg. Co. 


Stills...... Barnstead Stills meet every 
laboratory and industrial require- 
ment. Offer highest purity distillate 
= — cost. Full details in Cata- 
og “ ag 
382 *Barnstead Still & Steril. Co. 


Thickeners....Lifting devices on_ these 
thickeners permit raising or lower- 
ing the entire mechanism 3 ft. with 
no relative movement between shaft 
& main gear. Bul. PE-1004. 
Cover *The Eimco Corp. 


Vacuum Dryers...... designed to meet 
your specific needs. A new booklet, 
“Handy Gyide to Vacuum Dryer 
Selection” has been prepared & is 
available on request. 

22-23 *F J. Stokes Corp. 


Wet Scrubbers..... Aeromix wet scrub- 
bers have no pumps, nozzles or 
filters to clog. Units are now oper- 
ating in Chemical, Coal, Fertilizers, 
Rock Products & other fields. 

317 *Aerotec Industries, Inc. 


* From advertisement, this issue 


November 13, 1961—CueEmicaL ENGINEERING 








Con 


> fee at oe a 


Con 


io) 
s 
Psp Oye pO no KAS 


IG 








Pumps, Fans & Compressors 


Compressor...... Model 3F compressor 
is a single stage, high speed, pres- 
sure lubricated compressor offering 
new versatility. Details in Bulletin 


360. 
261 *Pennsylvania Pump & Compressor 


Compressors...... A wide variety of 
compressors include the low speed 
horizontal duplex, and “four- 
corner” designs. A wide choice of 
other types to meet your require- 
ments. 

18-19 *Chicago Pneumatic 


Compressors....New big-capacity com- 
pressors feature more air power per 
square foot of floor space. Bulletins 
are available for details on these 
compressors. 

139 *Gardner-Denver Co. 


Compressors..... The WGOS-9 oil-free 
compressor features long ring life 
due to the exclusive T-block de- 
sign. Further information may be 
found in Bulletin 3043-11. 

249 *Joy Mfg. Co. 

Compressors, Rotary...... have no re- 
ciprocating parts, no valves, no 
metal-to-metal contact in the com- 
pression chamber resulting in mini- 
mum downtime expense. 

48-49 “Fairbanks, Morse & Co. 


Controlled Capacity Pumps....... are 
available in three Series—electric 
& air-operated, wide pressure and 
capacity ranges. Full information 
on the line is offered. 
148 *American Meter Co. 


Controlled Volume Pump....... New 
Miroyal pumps have a totally en- 
closed, self-lubricated drive. Details 
are contained in Bulletin 258-1 
which is available on request. 

4 *Milton Roy Company 


Jacketed Pumps...... A complete new 
line of jacketed stainless steel 
pumps is available along with 
pumps of other’ alloys—nickel, 
Monel, steel, Ni-Resist, etc. 

406 *Viking Pump Co. 


Metering Pump..... Pulsafeeder meter- 
ing pump offers precision metering 
at flow rates of from a few drops 
to 15.7 gal. per minute. Complete 
a in Catalog 59. 

319 *Lapp Insulator Co. 


Metering Pumps...... Add-on metering 
pumps let you buy only what you 
need today ... add to it when your 


requirements change. Literature is 
available for details. 
*Hills-McCanna Co. 


Power-Recovery Compressor System. . 
combines the latest advances in 
both compressor and expander de- 
sign. Details are contained in Bul- 
letin 8280. 
300 *Ingersoll-Rand 

Pump...... All-Chem rotary positive 
displacement pump for reduced 
viscosities and temperatures to 250 
F, capacities to 10 gpm, pressures 
to 75 psi. Literature. 
91-92a *Eco Engineering Co. 


Pump...... Vacseal pumps are custom 
engineered for your pumping re- 
quirements. Exclusive impeller de- 
sign eliminates gland leakage, seal- 
ing water is not required. 
335a *The Galigher Co. 


* From advertisement, this issue 





No pumps, nozzles nor filters to clog 
... In Aeromix Wet Scrubbers 





Research 







Responsibility 





Results 


1. New principle utilizes energy of gas 
being cleaned, to atomize and recircu- 
late scrubbing liquor and maintain a 
concentrated zone of liquid in finely 
divided state . . . without pumps, 
nozzles or filters. 


2. Low pressure drop: normally 3” 
to 6” w.g. 


- 95 to 99% recovery with particu- 
ne matter shown by _ operating 
installations. 


Especially high efficiency on particles 
smaller than 5 microns and on soluble 
gases. Makeup water requirements for 
particulate matter are exceptionally 
low; only 8 to 12 times the weight of 
actual solids to be collected. For soluble 
products, the amount of absorbing 
liquid is dictated by solubility and vapor 
pressure relationships. 

Floor area required is small, and 
total weight low. Standard capacities: 
1,500 to 33,200 cfm. (Special capacities 
to meet specifications) Made from 
standard materials, or from special al- 
loys or with resistant linings when 
required by environmental conditions. 

Aeromix units are now operating in: 
Chemical ¢ Coal © Fertilizer « Rock 
Products * Metallurgical and many 
other fields. 

For details write: Industrial Division, 
Aerotec Industries, Inc., Dept. CM, 
Greenwich, Conn. In Canada: T. 
Chown Limited, Montreal, Toronto. 





AEFIOTEC INDUSTRIES, INC. 


INDUSTRIAL DIVISION 
AIRCRAFT EQUIPMENT Electro-Mechanical for the Aircraft, Missile and Nuclear Industries 
AEROTHERM Aircraft Lounges. Passenger and Crew Seating 


Other Divisions: 
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Unlimited versatility 


MATHIESON CO>2 


From the chemistry lab to the shipping platform, 
Mathieson CO2 performs numerous vital jobs economi- 
cally and efficiently. As a liquid or solid, this Jack-of- 
all-trades is immediately available in any quantity from 
your nearby Olin Mathieson warehouse. If you’d like 
more information on the economical use of CO2... write 
Olin Mathieson, Baltimore 3, Maryland. A free, informative 
booklet will be sent to you posthaste. 305 





CHEMICALS DIVISION Olin 


LITERATURE... 


Pump, Chemical Process....Model 3195 
pumps _ simplify process engineer- 
ing and cut parts inventories. They 
offer maximum interchangeability. 
Bulletin is offered. 

353 *Gould Pumps, Inc. 


Pumps...... A new line of pumps is 
available with ratings to 880 gpm, 
heads to _"r ft., temperatures to 
550 deg. F. Details on this line as 
well as other pumps. 
266 * Allis-Chalmers 


Pumps..... built for really tough pump- 
ing jobs. 100 models in over 30 
sizes for capacities up to 1400 gpm. 
Details are contained in Bulletin 
1100. 

55 *Chempump Div., Fostoria Corp. 


Pumps..... are packingless and mainte- 
nance is at a minimum. Highly 
satisfactory performance. Applica- 
tion advice available upon request. 
278 *The LaBour Company, Inc. 


Pumps...... Triplex pumps save pack- 
ing failure at high pressures. Avail- 
able in 120 different cylinder 
designs to meet every product prob- 


lem. 
83 *Manton Gaulin Mfg. Co. 
Pumps...... Jet pumps are available in 


a broad selection of models, stand- 
ard or special, steam, air or liquid 
operated in a variety of materials. 


Information. 
07 *Penberthy Mfg. Co. 


Pumps...... For handling liquids, for 
heating, cooling and processing, a 
complete line of pumps is available. 
Feature simple design & rugged 


construction. 
294 *The Weinman Pump Mfg. Co. 
Pumps, Centrifugal...... to solve your 


processing problem. All the models 
and useful engineering data are in- 
cluded in Bulletin 130 which is 
available on request. 

3 *Eastern Industries, Inc. 


Pumps, Glassed...... Model 3706 is 
available to cover the many low- 
capacity high-head applications 
encountered in the chemical process 
industries. Bul. 725.3. 

351 *Goulds Pumps, Inc. 


Solution Metering Pump..... with high 
repeatability, pre-calibrated, accu- 
racy and corrosion resistance in 
four ml/min. ranges. Additional in- 
formation in Data File 14-46-09. 
371 *Beckman Instruments, Inc. 


Vertical Pumps......satisfy virtually 
all pumping requirements & feature 
higher speeds, non-overloading 
characteristics & steep head- 
capacity stability. Bulletin. 

304 *Johnston Pump Co. 


Vertical Pumps..... with no submerged 
bearings for pumping abrasive, cor- 
rosive slurries. A complete sum- 
mary of vertical pumps is contained 
in Bulletin 251-2. 

360 *Lawrence Pumps, Inc. 


Services & Miscellaneous 


Casters & Wheels..... All types of rub- 
ber treads for smooth operation on 
all kinds of floors. A new manual 
is offered describing nearly 4,000 
—_ 

L429 *Darnell Corp. 


* From advertisement, this issue 
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Catalytic Combustion System...... A 
new booklet, “All Correction By 
Catalytic Combustion” gives the 
facts on air correction and energy 
recovery and is available on re- 


quest. ; ; 
398 *Catalytic Combustion Corp. 


Cleaning Service...... offers the only 
nation-wide chemical cleaning serv- 
ice for virtually all types of indus- 
trial processing equipment. Infor- 
mation offered. 

18 *Dow Industrial Service 


Croygenic Units....Oxyton units range 
in capacity from a few tons to 
more than 600 tons per day. In- 
formation or advice on _ specific 
cryogenic problems is offered. 

310 *American Air Liquide 


Defoaming Systems...... use sonic en- 
ergy to destroy foam instantly. Has 
no moving parts and there is no 
need to use chemicals. Information 
is offered. 
415 “Teknika, Inc. 


Engineering Survey Service...... for a 
thorough appraisal of your needs 
by qualified chemists & engineers. 
Details available on request. 

363 *Industrial Filter & Pump Mfg. 


Fire-Control System...... New Primac 
fire-control system detects fire in 
milliseconds and offers ultra-high 
speed protection. Further informa- 
tion is offered. 

30-31 *Grinnell Company 


Gasket Cutter...... New gaskets can be 
cut when and where they are 
needed with this tool. Packaged in 
a strong steel case. A new catalog 
is offered. 

313 “The Allpax Company, Inc. 


Ion Exchanger....makes ion-exchange 
feasible as a unit process in many 
new chemical applications. ILLCO- 
WAY Continuous Counter-Current 
exchanger information. 

L425 *Illinois Water Treatment Co. 


Laboratory Furniture........ A new 40- 
page catalog provides a quick refer- 
ence implement for basic planning 
of laboratory & hospital installa- 
tions. Available on request. 

20 *S. Blickman, Inc. 


Lubricator...... forces oil of any vis- 
cosity against the high steam, gas 
and air pressure so common in 
modern compressors, engines & ma- 
chines. Catalog is offered. 
306 *Manzel 


Neoprene Gloves...... have the safety 
features that count. A catalog is 
available including convenient 
selection chart for best performance 


& protection. 
241 *The Wilson Rubber Co. 
Safety Equipment...... The new Red 


Book contains flammables_ engi- 
neering fundamentals and complete 
line of safety containers and oper- 
ating equipment. 
418b *The Protectoseal Co. 
Professional Advancement..... Another 
in the _ series for engineers, 
“Trained Specialists” booklet E-5 is 
available on request for informa- 
tion on this subject. 
R264 *Western Supply Co. 


Roof Ventilator Fan...... The Flip-Top 
roof ventilator cuts maintenance 
cost. Offers fan wheels from 12” to 
48” in diameter & capacities to 
43,070 CFM. Bulletin DR-7-61. 

322 *American Machine & Metals, Inc. 


sees 


*From advertisement, this issue 


Pulsafeeder meters ‘skunk essence” 
with never a whiff of leakage 


Metropolitan Utilities District of Omaha adds skunk-like odor- 
ants to natural gas to warn customers of leaks. At first there 
were problems: odorization varied with gas flow rates; odorizing 
equipment often broke down under high loads; neighbors com- 
plained about leakage of the odorant. 

Then, four years ago, Lapp Auto-Pneumatic Pulsafeeders 
took over the job. Since then, pump leaks have been non-exist- 
ent. Adjustments that used to take hours are made in seconds. 





New, Informative Film 
“HARD TO HANDLE” 


Tells the story of safe, ac- 
curate, metered-pumping. 
Now, know all the facts 
from origin—to develop- 
ment—to application of 
Pulsafeeder Metering 
Pumps. 

30 enjoyable minutes in 
sound and full color. Write 
for further details and ar- 
rangements for showing at 
your plant or outside loca- 
tion of your choice. 
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Maintenance costs 95% less. Odoriza- 
tion is absolutely uniform. And based 
on present conditions, Metropolitan 
Utilities estimates their Pulsafeeder 
Pump life to be over 20 years. 
If your material is hard to handle 
if you’re looking for accurate 
metering . . . if high maintenance costs 
are eating into your profit . . . it’s time 
to put Pulsafeeder to work for you. 


WRITE for Catalog 59. Lapp 
Insulator Co., Inc. Process 
Equipment Division, 1123 
Poplar Street, LeRoy, 
New York. 














THE ALL-NEW ) 


ZlectnoniK |7 # 


. - easiest and least expensive of all potentiometers to operate, convert and maintain 
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speed by replacing quick-change drive gears. Standard 
chart speeds 1, 2, 6, 10, or 60 inches per hour. Plug into 
the instrument up to 8 contact control units for widely 
varied control possibilities. ElectroniK 17 instruments 
are available as strip or circular chart recorders, or 
circular scale indicators. 


Here, for the first time in a small-case potentiometer, you 
get all the operating and maintenance advantages of 
modular design, plus accuracy within+0.25%, a revolu- 
tionary new rebalancing element, and many other time- 
saving, cost-cutting, performance-improving features. 


Three basic modules—case, display and drive—make up 
the ElectroniK 17. The case fits standard 19-inch relay 
racks. Attach a carrying handle and the instrument is 
portable. Pull out the chassis to the service position 
without tools, without interrupting operation, or remove 
it completely. Vary chart speeds 14 or 2 times basic 


For the eye-opening details on great new ElectroniK 17 
instruments, call your nearby Honeywell field engineer, 
or write MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—-in Canada, Honeywell 
Controls, Ltd., Toronto 17, Ontario. 





case MODULE fits standard DISPLAY MODULE is directly 


“ment doors interchangeable. 


9-inch relay rack. Circular 
chart ond strip chart instru- 








can pull out chassis to 







without interrupting operation, A 






interchangeable with other 
ElectroniK 17 display modules 
for conversion between strip 
chart, circular chart and cir- 
cular scale operation. You 
can stock just one spare 


- display module for several 


remove it completely. 
: instruments. 
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| Your Complete Guide To | 
28th EXPOSITION OF 
CHEMICAL INDUSTRIES 


Preview of Show 
HIGHLIGHTS 


Inventory of 
EXHIBITORS 


Inventory of 
PRODUCTS 


Over 35,000 chemical processing 
experts will jam themselves into the 
New York Coliseum from Nov. 27 
through Dec. 1, to attend the 28th 
Exposition of Chemical Industries. 
On hand: 535 displays for show- 
goers to view, visit and comment 
on. From absorbers to X-ray equip- 
ment, from alkalis to waxes, the 
“Chem Show” will cover the latest 
in equipment, materials and sup- 


plies in the chemical process indus- 
tries. 

Throughout the show, you’ll find 
money-saving ideas galore. At 
many booths, company engineers 
will offer expert, personalized ad- 
vice on how to effectively slash 
costs, by means of a formidable 
array of high-performance equip- 
ment and specialized services. 

A number of exhibitors will be 


a 
Highlight of Chem Show Week 


Linde Co., Division of Union Carbide Corp. will be honored 
at the Kirkpatrick Award for Chemical Engineering Achieve- 


ment presentation dinner, Hotel Astor, Nov. 28. 


Admiral 


Arleigh A. Burke, USN (Ret.), Former Chief of Naval Op- 
erations, Joint Chiefs of Staff, will deliver the featured 


address. 
ing Editorial, 


Reservations—$25; 
330 W. 42nd St., 


contact Chemical Engineer- 
New York 36, N. Y. 
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helping showgoers in other ways as 
well. They plan to test consumers’ 
products and assist qualified com- 
panies in development work. For ex- 
ample, a manufacturer of methyl 
chloride and other methylated prod- 
ucts will work out visitors’ prob- 
lems in methylation chemistry. An- 
other firm, a filter manufacturer, 
will determine optimum operating 
conditions for an attendee’s own 
filtering process. 

Here are just a handful of Chem 

Show features: 
Process Equipment — Production 
short cuts; the newest in one-step 
manufacturing processes; im- 
proved materials-handling tech- 
niques—all will be part of the 
show-wide emphasis on _ process 
cost-cutting. 

A 60-hp. pipeline mixer will be 
offered for single system contin- 
uous emulsification, blending and 
refining. You’ll also see a catalytic 
oxidation unit for fume elimina- 
tion, heat and power recovery, and 
gas purification. 

At another booth, there’s a com- 
plete line of filters whose design 
resembles the ancient Chinese “fin- 
ger trap.” How it works: slurry 
is pumped into a tank containing 
flexible wire-woven tubes that hang 
loosely from a header. As tank fills 
and pressure rises, the tubes elon- 
gate, thereby decreasing the inter- 
stices in tube fabric. (A coil spring 
inside the tubes keeps them from 
collapsing). Under pressure differ- 
ential, clarified liquid seeps into the 
tubes until the pores of tube fabric 
clog with solids. Pressure is re- 
leased, and tubes return to their 
original length, flaking off filter 
cakes as they shrink. Cycle is then 
repeated. 

This year, there will be more em- 
phasis on material-handling meth- 
ods. For example, you can see an 
extensive thermal control system 
that maintains constant tempera- 
ture throughout an entire process. 
Chemicals that flow through the 
pipes are kept at an even tempera- 
ture by pressure and level transmit- 
ters, pumps, valves and other fit- 


tings that also have _ built-in 

heating elements. 

> Process Control — Everything 
321 





» ad de |. J A * 








28th Exposition of Chemical Industries 
















































































Bees 150 i 122 fae He od oe |! “ 
CONCESSION ' H ' ‘| 
! 4 at 
as T i! 
mi ' ry 
ie i! tt 
& r= " | —— 
EXIT | PASSAGE 
T] 124 93 
203 153 a3 ” oe 
214 ‘ 
104 63 
STORAGE 
210 = 
6 
ad yay se 
| 
220 mt 190 =— 
197 162 
29 100 
92 
224 












































193 164 
mr 
. 223 
axiT 196 
. 
exiy 
« 196 66 
|exIT 225 
———, 
201 72 
234 233| 204 
205 1%6 
bs 









































































































































438 
{ 
CHECK 
ROOM : 
pone Oey GRAND FOYER XX 
FROM 2ND INFORM: | WoRTH 
FLOOR i] A FOYER 
SOUTH ATION REG/STRATION 
PHONES 
REG/STRATION 
ELEVATORS 6 
e e e 
en a eee bred 7 LOCAL ~ EXPRESS 
wily nea Sad CHECK 
7 “oon 


























FIRST FLOOR 


from simple pneumatically con- Using electronic load cells, a 
trolled valves to complete analog liquid-blending controller propor- 
and digital computer control sys- ° tions by weight. Cells sense weight 
tems will be drawing your atten- change when products enter or 
tion. leave storage tanks, transmit read- 
Be sure to see an automatic vis- ings to a control panel where auto- 
cosity control system that contin- matic valves adjust input. 
uously measures viscosity, automa- ® Analyzers — There’ll be equip- 
tically adds solvent to compensate ment to analyze any process, no 
for evaporation losses. matter how exotic. You can dis- 











cover an in-line refractometer, a 
salinity indicator—even an auto- 
matic wet chemical analyzer to 
determine the growth of a fermen- 
tation or to test for stream pollu- 
tion in chemical-plant effluent. 
There’s a new electrophoresis 
densitometer that combines an elec- 
tric photometer, an automatic scan- 
ner and a variable-response re- 


322 November 13, 1961—CuHEMICAL ENGINEERING 











Hid 






















































































ESCALATORS 










































































































































































— ee: 
| 58s 
|_| : 36 
=) = 
=| : 436 435 | 386 
— = 
¥ 636 = i= | 485 x 
” 635 | 506 =—= 388 
= z TT) 340 339 
I =| SE 
#39 | 390 
442 | 
| = | s = | oe 
: os [] 
590 | +—1 596 395 
695 646 495 “as 546 
a 645 446 ® 
596 
Ls _| 
398 
o* 
—) ins \ 
cm: xT T WZ | ue ‘? i 
c 
4 | ® 
CHECK ROOM a c? 














TINT 


REFRESHMENTS 























IDX 


























on 





2 Yell 


corder. For the plastics industry, a 
plastograph with a new extruder 
head will meter flow properties of 
chemical materials under operat- 
ing conditions. 

>Structural Materials — Manu- 
facturers continue to strive for the 
ultimate in low-maintenance, long- 
life equipment through the use of 
exotic alloys and the newest plas- 
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SECOND FLOOR 


tics. Equipment displays will reveal 
combinations of titanium and 
Teflon, zirconium and _ polypropy- 
lene, and other space-age construc- 
tion materials. 

> Hydrogen Purifier—Permeable 
palladium tubing is the key to this 
process. When heated and subjected 
to a pressure differential, the 
tubing alloys hydrogen and deuter- 


13, 1961 


ium to diffuse. Impurities are 
scavenged through the tube by a 
small bleed-stream of the original 
gas. 

> Steam Generator 
a push-button steam generator that 
burns H.O., then quenches the reac- 
tion products with water to create 
high pressure steam almost instan- 


Brand new is 


taneously, 





EO esl 


-* . Ad 


28th Exposition of Chemical Industries 


























vdtti nit 













































































z= 
£13 
2 z 
2 
2 ~ 
z : 
3 “ 
° z 
BY 9 
3 
3 
J as 
8 
z 
3 
al os = - ee 
be 9 | 
SS | 
2 
} q 00 
z 3 L 
z 
a eae 7 7 T | ai T =F - T 7 [ T l 
] kh x “ ] . ° ® s 3 Fa 2 
x 7 ; ) ‘ | ox | v x “ . e > ™ 
_ 2 | 2 | & | o 2 | ° e 4 b a © 
| | | | { bal . ° ay 
d i 1 4 ° 2 + N 
J SS > s * 
: + -— 5 + 
¥ 2 . “ 
my) = 2 * “ 
° % 
: LS ar: 
+7 x .) t | ” 
2 ° 2 | M 
| 8 © ed BS 
= 4 
& . ° > ° N 
6 = a | a 6 
7 a Cy . oe | | a ch 
Sy > N be @ 
~ a a bd 
s ® s : % 
i | } } . 
N ™~ | ¥ 4 3° 1) 
. a a i Dy 
2 .) s | » 
4 4 } 7 } + 4 
» | 2 
a ° bad AY 
x‘ . = » 3 
7 L . hed 4 } { } 4 
© ~ | |» | | 
J a) 
2 | 8 bl wy | * ;2 
J L JQ U1 __Jo 
~ 
S k 
if dT * w 
=] fe 
7 J 
s| 8 S fg Jr] s | % 
s | | 2 Go L® 13 
L 7 + ~— 3 
Sie | 2 | 
si 8 ,s [hs | 3 
}-—+——{  }—{8 - | 
i | | | | 
2 S | 3 | | 3 6 
ls a | f ~_ | © 
+——+ 4 — | rt" | 
Xf ee | Sf | 
= | 3 : } 
e |] 8k oY 5 bl | 
- i. + 4 + 4 + 5 | y 
1 | | | w 0 | N 
x | 2 } x * | > 
5 ° i) NY | @ | 
© ay * o i. + 4 x 
{ 4 } +——— : .¢ 
i —' 7 > 
* ° by | 2 
3 S = | es 
J cy * ° 
nN I Q 
° ~ “ eS * 
~ > ¥ 
* 7 & r ow 
} ‘ on 2 
0 ° my 
« = 
2 
: : : ; T tor 
c n | 0 = ‘ S 
g v 'd | a: Vv 2 | 8 \a M uv a a a. 
° 8 Se iS ES “1 fe 
_t 4 wi 
S| 
> he n ™ | = 
- © i 
‘ 2 a: 3 fs x: S Ye "5 iS E > a r se 
N 
saoiv IVS | 
ht 
1 ip 
x = l ] ia 
- 2 Bs y © = ry 
. a ba bo a _ | i 
; . ° _|> \EAl | 5 
7 aq . ~ : . r 
r ae oe || ee Ie 
x [—— 
. 
| L i ee : 
ad 7 7 | } 
P E . P 2 2 Na a 5 . 
$ 3 8 8 S) 8 
< x2 _ a a 
S | a 4% 
MN v4 3 8 
mi g 3 
A I ” f + I H 
—) \ 
; ws 7 = : ee 3 . 
: = za 3 Ls 
7 © ° = 
8 8 8 iS 
2 2 {> $ BY 3 a 
w L ° 
3 ra : © 
3 3 
3 | : 
eo 
7 a ee ee | | 
sme 8 3 3 : 
> ey | | K 
° 7 ~ 
coe till 7 : 
STD + r : 
© = ° 
ALUN LULA R ny & 18 3 
1 i 
= = = — a = a 











THIRD FLOOR 


November 13, 1961—CuHEMicAL ENGINEERING 








gE 


eoolmo 











4 
he: 
© 
s 
< 


Z 


me ees = 


( | Dees | BHo/ | oo OL 
b tied 1 1 


< 


TL 





| 
| 22ers | 62e¢| seze | €@21) SOe: 


—__}+—_+—-+ ——* 


zee | eee) | gees err | ose 
mie oa cae Kh nie eneel 


es ee ee | 
| | ewer a wif 6e2.| 




















| | | 
| | 
| 9027 | gor! | oret | ve | | | zzer | e222 | 922 e221 | ofr | zez 
1 eens Dasa t Jt 








i 1 
et bet [xb 








] if 
erzi | wees | kee 














FOURTH FLOOR 

































































Cuemicat. Encineertnc—November 13, 1961 














| 
— 











| ALWO 
—that’s WALWORTH DUCTILE IRON VALVES! Walworth’s special” ductile irolag an; 


alloy offers steel-like strength and toughness. That's why these valves anjctrib 
practically “shatterproof’’—with exclusive Walworth Valve quality for go 
measure! a Think of WALWORTH DUCTILE IRON VALVES wherever your valve 
face unusual flexing conditions —and where economy is a consideratio 





Walworth 
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ALWORTH DUCTILE IRON VALVES are now available in gate, globe, check 
irdand angle types...2”-24”...in ASA150 and 300 Ib. classes. See your Walworth 
S aMistributor, or write Walworth Company, 750 Third Ave., New York 17,N.Y. 
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alve Walworth companies: Alloy Steel Products Co. - Conoflow Corp. - Grove Valve & Regulator Co. - MAH Valve and Fittings Co XA 7 
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Shatterproof! 








*Walworth specifies minimum elongation of 18% 
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Sy-yaliiacy -on-the-' 


Meet Glascote sales engineer, Joe 
Delaney. Like all Glascote sales en- 
gineers, he puts great emphasis on 
customer service. Joe knows his 
product, how it best fits into the 
process and he knows the impor- 
tance of customer satisfaction — 
after the equipment is installed. 


Meet Glascote service specialist, 
Jack Kilroy. Jack spends most of his 
time helping Glascote customers 
prevent trouble through good main- 
tenance procedures. But, if trouble 
strikes, he’s on the job—and FAST. 


“skin treatment 


kept 


cosmetics production 


on schedule 


‘Repair the reactor—no time to spare!”’ 
Glascote got this urgent call froma cus- 
tomer on a busy Monday morning. 

The most essential piece of equip- 
ment in the chemical development 
laboratory of one of America’s leading 
cosmetic manufacturers had been dam- 
aged during the weekend shutdown. 
An entire cosmetic production schedule 
hung in the balance. 


Sales engineer Joe Delaney immedi- 
ately called in a technical expert from 
Glascote’s Cleveland plant. That was 
Jack Kilroy. Together, the two Glas- 
cote specialists rushed to the customer. 
Kilroy rolled up his sleeves before he 
got through the door. 


In a matter of days, three custom- 
made patches were fashioned from tan- 
talum. Kilroy worked into the early 
hours of morning to install the patches. 


But there was trouble. One of the 
patches had to be remade. This meant 
shipping the sleeve to Cleveland. How- 
ever, the Glascote plant came through 
with flying colors — it completed the 
job over a holiday weekend. 

Kilroy installed the new patch. The 
2,000-gallon reactor was now ready for 
full service. Glascote had done it — and 
in the shortest possible time! 


Glascote’s fast, professional service 


LOOK FOR THE “BLUE 
COATS” AT THE BIG 
CHEMICAL SHOW, NOV. 
27-DEC. 1... THEY ARE 
YOUR GLASCOTE REP- 
RESENTATIVES. SEE 
THEM AT GLASCOTE 
BOOTH 596, NEW YORK 
COLISEUM. 
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won the company’s high praise. “It 
really saved the day for us,” the plant 
manager exclaimed. 

Three Glascote reactors are employed 
at the plant — two 2,000-gallon units 
and a 750-gallon unit. Recently, one of 
the 2,000-gallon reactors was reglassed 
with 778, the revolutionary Glascote 
formula extending acid resistance to 
75° F higher operating temperature. 

If you want efficient, economical 
glass-lined processing equipment .. . 
and dependable ‘‘on-the-double” serv- 
ice that backs it up, insist on Glascote. 


Be sure to see the full Glascote process equip- 
ment line in the Chemical Engineering Catalog, 
pages 499-506. 





( ? 
Through research & ..@ better way 


C QO: 8.? O. 8 Ass ba 


Subsidiary: 
GLASCOTE PRODUCTS, INC. 
Cleveland 17, Ohio 


World’s largest manufacturer of 
glass-protected steel products 





INVENTORY OF EXHIBITORS 


Booth 
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CONTROLLER 








SpaceMaker is an Allis-Chalmers trademark. 


the only real drawout 2- to 5-kv controller...with a 
contactor you can get at, into, around...without tools 


A This means no unbolting—no wires to unfasten. 

You rack the contactor to ‘‘disconnect position”’ SpaceMaker 
with the door closed. Open door. Roll contactor | oe 
carriage out. It’s that simple, that quick .. . and Two starters in 90” height ki — Ne 


Controller Controller 
“a,” “B” 


. Drawout construction Complete Partial 
safe. @ Inspection? Lift out arc chutes and bar- 


Simultaneously disconnects all Yes Line 


— six main leads (line and load) Onl 
ers. Rotate pole pieces to fully expose contact Ercheirentiiagesantbonmapranonetedl Yes = 


structure. Fuses? Lift them out, too. No tools, all “No-tool’”’ inspection of contacts Yes No 
theway. {jf SPACEMAKER control. First dramatic | [nccistion 2" f#meretarcant Yes 


insulation 


new achievement in high-voltage motor control in | Contactor construction yoy 
more than a decade. To learn more about the many Overload relays visible from outside Yes No 


‘ost-cutting features, call your A-C distributor or 


Cpetative. Or write Alis Chalmers, Industrial A HF SCM ALMERS <AC) 


A-1521 
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Despite constant exposure to a foamy pulp mix- 
ture... despite repeated “‘hosings” — this Super- 
Seal open motor never falters. 


Its secret is Poxeal insulation. This Allis- 
Chalmers development shrugs off everything but 
work. Everything means water, dampness, dust, 
abrasives, corrosives, contaminants and weather. 

In larger Super-Seal motors, Silco-Flex silicone 
rubber insulation offers similar benefits. 

Besides all this, Super-Seal motors easily with- 
stand sudden overloads. With their 15% service 
factor, they provide an extra safety margin not 





Open motor loves a shower 


available in standard totally enclosed motors. 

And they’re available in a complete range of 
integral horsepower ratings. 

For all the facts about our Super-Seal motors, 
call in your A-C representative or distributor. Or 
write Allis-Chalmers, Industrial Equipment Divi- 
sion, Milwaukee 1, Wisconsin. A-1550 


Super-Seal, Poxeal and Silco-Flex are Allis-Chalmers trademarks 


ALLIS-CHALMERS 
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*Durametallic oie 2104 Factory St., Kalamazoo, ‘a 
es ee ey Ee ee ee ee ee 216 
*Duriron Co., Inc., The, Box 1019, Dayton 1, Ohio. 
520, 532 
Dustex Corp., 25 Anderson Rd., Buffalo 25, N. Y. 
1299, 1301 
du Verre, Inc., Park St., Arcade, N. Y.......... 889, 891 
Dynametrics Corp., Northwest Industrial Park, Bur- 
SEEN WOBSE?. & (o5.5 cosa usd cui oie eiee Hiss be eile Mase 1311 
E 
Eagle-Picher Co., The, Insulation Div., American 
aae., Camcannnta’ 1, TRIO... 505.5 0 o-0:s asics 1169 
*Eastern Industries, Div. of Laboratory For Elec- 

tronics, Inc., 100 Skiff St., Hamden 14, Conn...... 1275 
Eastman Kodak Co., 343 State St., Rochester 4, N. Y. 838 
*Eaton-Dikeman Co., The, Filtertown, Mount Holly 

OEM. Sn cise scene nee one seaaet owes 1120 
Eclipse Boiler Div., Manufacturers Road & Compress 

SS; MOMAUNBMODIR D,, BIOTIN, «505.550. 64.0 52560 ,0,0<20:0" 973 
*Eco Engineering Co., Div. of Economy Faucet Co., 

12 New York Ave., Newark 1, N. J.............. 978 
Edison Industries, Thomas A., Instrument Div., 

McGraw-Edison Co., 51 Lakeside Ave., West Or- 

“SOs ) Fapt REESE eee eg ey eae et oie, ere ere 908 
Eiche & Associates, Inc., R. J., 10 Columbus Circle, 

NIB ATK NO. INE Nos sce een oo eees 1236, 1268. 1270 
*Eimco Corp., The, 634-666 S. Fourth West St., Salt 

EMIS ONE PU OMU MEDS 5 cc Ae so. Gd yo woes Wiebe biwis oS are vs 80 
Electrode Div., Great Lakes Carbon Corp., 18 E. 48th 

Robo RW RMSE AG COING Bans S56 othe ces oh seams 204 
Electrolyser Corp., Ltd., The, 429 Islington Ave. S., 

TOPGNLO; AONGATIO, ACOMIBUA.. .. <<. 5000 sos 6 oo cae 1150 
Electro-Thermal industries Inc., 57 South Main St 

886 


Pearl River, N. Y 
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Encyclopaedia aw, Inc., 551 Fifth Ave., New 
ROOT NG ONG WN oa wid’ 4 cde wie Saisie se Oar RaioeGe 1182 
Engelhard meats, Inc., 100 Chestnut St., Newark 
eee sta sas a nasa sao alee a ae aes aa ae 192, 196, 225 
Engelhard Industries, Inc., 113 Astor St., Newark 2, 
Pants i alt Bedok Crag rie does Oita 192, 196, 225 a 
ng Chemical Co., 15 W. 51st St., New York 19, 

be Re ee meee Bere eere at ec rae 6, 948, 950 
Entoleter, Inc., 1187 Dixwell Ave., Hamden, Conn... 590 
*Eriez Mfg. NSO RITA TO MN ic inis.g a cise soe Bis veseaisseent 9, 911 
Ertel Engineering Corp., 8-14 N. Front St., Kingston 

A AN EY 68 os cycs ls asa 088 GAmRA oO EE Sek aoa 623 
Ethylene Corp., P. O. Box 307, Murray Hill, N. J.... 971 
*Ever- ig’ Coupling Co., Inc., 254 W. 54th St., New 

Cig LE CBR Ger eer ore crear irr creer reece ne 1159 
Exact Weight Seale Co., The, 5388 E. Town St., 

SOMES WD, ORIG oes cose AN Oe a ose cle wrnneorss 79 

F 
FMC Corp., Peerless Pump, Hydrodynamics Div., 

301 West Ave., Los Angeies 31, Calif............ 831 
Fairbanks, Morse & Co., Compressor Div., 701 Law- 

ton Ave, Bel, Wiss. 6.6 cc iss erec ess 1321, 1323 

Scale Division, Fair Lawn, N. J............. 1325, 1327 

*Falcon Mfg. Div. . The, First Machinery Corp., 211 

10th St., Brooklyn 15, N. Y................ 1418, 1420 
Falls Industries, Inc., 31935 Aurora Rd., Solon 39, 

NOUN soos sion nc aa he ores bw alarss oie tema Csi ceanee MS 131 
Fansteel Metallurgical Corp., North Chicago, Ill.... 617 
Farval Div., Eaton Mfg. Co., 3249-59 E. 80th St., 

Glevciona @. WONG sco sass 6 ooh nye ee sees eee eaes 74 
Ferranti Electric, Inc., Industrial Park No. 1, Plain- 

RCW ens ANG INS sess cucee em eines Gis ds Saye solace oneoecsisyeostens 1144 
Fibercast Co., Div. of The Youngstown Sheet and 

Tube Co., Box 727, Sand Springs, Okla........... 870 
Field Erection Div., General American Transporta- 

tion Corp., 135 S. LaSalle St., Chicago 90, [l..486, 442 
Fike Metal Products Corp., 704 S. 10th St., Blue 

POMNNM ES SMES. oi Saat Sie icone ne sik payel soos a taus colecem saree 1386 
Filterite Corp., Green Spring Drive, Timonium, Md. 1302 
Filtomor, Inc., 460 Bloomfield Ave., Montclair, N. J. 1422 
Filtration Engineers Div., American Machine and 

Metals, Inc., East Moline, Ill.................... 456 
Filtration Fabrics Div., American Machine and Met- 

BIS; aC, MASt MONG, TE oo 6. s-5.6 166.00 040:5, 0/0 sie aloe 556 

*Fischbein Co., Dave, 2720 30th Ave. S., Minneapolis 

pS MUNM MOND are 5 eS Sigo Ss see Sa te coisa oa ws he Host ai 4a a vaallefs CORR 872 
*Fischer & Porter Co., Warminster, Pa............. 496 
Fitzpatco Corp., The, 1001 W. Washington Blvd., 

NOMNOEIPD NNN cos oiss She Ces gyiietelee se sisarewis wiscviemnen 175 
Fitzpatrick Co., The, 1001 W. Washington Blvd., 

MORNING 0s MON ec, eae vee ncioua ss eae wists ae hows 4 ei isis Seabees 175 
Fletcher Div., The, The Sharples Corp., 2300 West- 

moreland St., Philadelphia 40, Pa............... 459 
Florida Development Commission, Carlton Bldg., 

East Wing, Tallahassee, Fla...............- 1037, 1050 : 
Flo-Tronics Inc., 1420 Zarthan Ave., Minneapolis 16, 

POPRNAER oe odio Oa, Sic ea is ava ney seis Gib weiss bie Gin ws sare aver 1115 
*Flowline Corp., New Castle, Pa................... 805 
*Fluid Energy Processing & Equipment Co., Rich- 

mond & Norris Streets, Philadelphia 25, Pa....... 813 { 
— Business, 111 E. Delaware Place, Chicago 1a we 
Pon Processing, 111 E. Delaware Place, Chicago 11, pe 
Forté Engineering Co., Div. of Forté-Fairbairn, Inc., 

59 Davis Ave., Norwood, A (VS Spa ey 226 
Foundry Products, Div. of Cooper Alloy Corp., Hill- 

A Nae noes ets Et eth a ts ON cunt ars chevavars igs 103 
*Foxboro Co., The, Foxboro, Mass...............+-- 519 
Freezing Equipment Sales, Inc., 1405 N. Duke St., 

PN AI VOC TOMA set ee AAR Od ars oA ised a slain ere eta 446 
Frick Co., Waynesboro, Pa.................-.. 1289, 1291 
Freuhauf Trailer Co., 10940 Harper Ave., Detroit 32, 

PRN ooo eae eres rte aioe een sis Ge Sethe ses Se Re 1102 
*Fuller Co., subsidiary of General American Trans- 

portation Corp., Catasauqua, Pa..............-.- 446 
*Fulton Sylphon Div., Robertshaw-Fulton Controls 

Co., P. O. Box 400, Knoxville 1, Tenn...........- 1293 CON: 

G —s GALIG 
1146 Geary 


Gabb Special Products, Inc., Windsor Locks, Conn. . 
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THE CHAMP 


World renown for 
international favori 
impeller d 

















rosive and 


pumping needs. 














OLD RELIABLE 
GALIGHER SAMPLER 


The number one favorite for automatic representative 
f all types of materials, t 
d numerous ‘rave notices’ 


s and owners alike. 


sampling © 
pler has receive 


foremen, operator 


&. 


GALIGHER VACSEAL PUMP 


outstanding per 
te for difficult pumpin 
gland leakage and sealing water 
and replaceable, no 


wide selection 
vice. Immediate booking is avail- 


esign eliminates 


is not required. Impe 
liners are furnished in a 
/or abrasive ser 


able in your plant in a wid 





Appearing at 


STARS of the CHEMICAL SHOW 


_—_—__-_ tv 


formance, VACSEAL is an 
g roles. Its exclusive 


n-collapsible 
of materials for cor- 





e selection of sizes to suit your 


TOUGH GUY 
GALIGHER VERTICAL SUMP PUMP 


roles of tough corrosive and/or abrasive 
5 widely noted for its trouble-free per- 
formance. There are no mechanical seals, packing oF sub- 
merged bearings. Its double-suction design positively pre- 
vents airlock — the thrustless impeller design means lower 
maintenance costs and less down time for either intermittent 
or continuous operation. It is suited for a wide variety © 
pumping roles and is available in alternate materials of 


construction for acid-proof service. 


A star performer in 
service, this pump i 





he Galigher Sam- 
’ by plant 


SUPPORTING CAST 
GALIGHER SQUEEZE VALVE - 
GALIGHER DELTA VALVE 
e straight-through 


f these two va 
terial process flow con 


Fan mail shows th 
able diaphragms © 
them as leaders in ma 
bodies as well as the replacea 
available in materials suite 
service. See them at the show. 


> 






oe 





BOOTH 843 


flow and replace- 
Ives have established 
trol. Valve 
ble diaphragms are 
d for acid and abrasion 
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GALIGHER 


CONSULTATION * ORE TESTING » PLANT DESIGN 





GALIGHE 

aging AGITAIR Flotation ® Machine, VACSEAL Pum 

hihies Golaiie i Atid-proof Sump Pump, Galigher aces 
aK er Squeeze Val . : 

Plastic Fabrication. lalves, Rubber Lined and Covered Products, 


CuEn i i a 9 
TICAL EN YEE ‘i 


Metallurgical 

Division... 

Engineering 
Service 


Prados in Expriney ow Svsiey 
The GALIGHER Co. ar-so 


HOME OFFICE: : 
545-585 W. 8th 9," “i 

South, f ©. Box 209, Salt Lake’City 10, Utoh 
921 Bergen Ave. (Room 922 } Jersey City 6, New Jersey 
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"WHERE 


not hours 
e handles viscosities up to 
4000 centipoises— products 
! like: 
ammonium nitrate 


- glue 


CAN You FI ND heat-sensitive drugs 


urea 


AN EVAPORATOR cay 
lati 
LiKE TH'S ? eles grape, lemon, 


Orange juices 


e fits in half the normal head- 
room, completely accessible 





for cleaning and 
maintenance 


e no moving parts, single- 
pass direct flow principle 


e costs less than ordinary 
evaporators for the same job 


Buflovak Equipment Division 


BLAW-KNOX 


—_— Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills * Steel Process- 

ing Lines ¢ Rolls * Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 

BLAW-KNOX Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms ¢ Gratings * AEROSPACE: Fixed and Steerable 

ae Antennas ¢ Radio Telescopes * Towers and Special Structures * POWER: Power Plant Specialties and Valves 
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See the NEW Buflovak RFC Evaporator 
and other process units 


at the Blaw-Knox exhibit 

28th Exposition of Chemical Industries 
New York Coliseum 

November 27 to. December 1 
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IF You JUST 
CAN'T WalT 


write for complete information. 
Buflovak Equipment Division 
1551 Fillmore Avenue 

Buffalo 11, New York 
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Exhibitors 
28th Exposition of Chemical Industries 


*Galigher Co., The, 545-585 W. 8th South St., 
Box 209, Salt Lake City 10, Utah.............. 

Gems Co., ‘Sheppard Lane, Farmington, Conn. .1848, 1345 

*General "American Transportation Corp., S. 


La Salle St., Chicago 90, Ill... .435, 436, 442, 446, 495 
General Dispersions, Inc., 55 La France Ave., Bloom- 

NEIIMEN Sd co one estat eee beer cee ese 967 
*General sii Corp., Liquid Carbonic Div., 135 

South LaSalle St., Chicago 3, Ill............. 924, 926 
General Electric Co., — Sales Div., 1 River 

Road, Schenectady 5, N. Y. .........2.0eeeeeeee 482 
General Machine Co. of New Jersey, 55 Evergreen 

Wing (fay le TL Ge eee case rary ae 1391 
General Plastics Corp., 55 La France Ave., Bloom- 

field, Dees rs men aa enw ee aus see es 967 
Gifford- Wood Wes Minmson: NeW. okies 5s ciscswisas 234 
*Girdler Process Equipment Div., Chemetron Corp., 

P. O. Box 43, Louisville 1, Ky.................-. 219 
*Glamorgan Pipe & Foundry Co., Plastics Div., 

ION. ob. .ssckus bis iceae cones Gsaner 1110 
Glascote Products, Inc., subsidiary of A. O. Smith 

Corp., 20900 St. Clair Ave., Cleveland 17, Ohio.. 596 
Glengarry Processes, Inc., Bay Shore, N. Y......... 121 
Glosta Mfg. Co. Ltd., 121 Gavan St., Port Hope, 

CoO CATSE: C071 fia er nn On Re ne Seer ya 150 
Goodyear Pumps Inc., 9 Rockefeller Plaza, New 

CONS. AUP RR CE ere ea ee er es 1344 
Goulds Pumps, Inc., Seneca Falls, N. Y........ 1288-1294 
Graham Mfg., Inc., 170 Great Neck Rd. Great 

NEON OR Gs o505 5 bone Su seobes tee ewee ser 1067, 1069 
Graham Transmissions Inc., Menomonee Falls, 

SWABS Gh neous eee Sais oS eae SOE 1053, eed 
Gray Tool Co., Houston, Tex..................... 363 


*Great Lakes Carbon Corp., Mining & Mineral a 





ucts Div., 612 S. Flower St., Los Angeles 17, Calif. 204 
Great Western Mfg. Co., Leavenworth, Kan...... 216 
Greenbrier Instruments Inc., Ronceverte, West 

WAPRANA. 6525 655 osm inind Sebo ous ee wie seie sel 882 
Greif Bros. Cooperage Corp., The, 175 E. Hoffman 

Ave., P. O. Box 398, Lindenhurst, L. I., N. Y..... 41 
— Co., Inc., 260 W. Exchange St., Providence 

EE RO err ta ee ee eae ee 566 
haat Mfg. Co., 1900 Pratt Blvd., Elk Grove Village, 
Gulf. Publishing Co., P. O. Box 2608, Houston 1, 

MUR ic OE teens Oe GPeE ei wher mms pike 35 
Gump Co., B. F., 1325 S. Cicero Ave., Chicago 50, 

Meee o asanee eebs bee eeeecnee 1022, 1024, 1026 
H 
Hallikainen Instruments, 1341 Seventh St., Berkeley 

LD, C11 ee eae een ie oe poe ey ee ee ees 1186 
Hamilton Kettles, Cincinnati, Ohio................ 623 
Hanovia Lamp Div., Engelhard Hanovia, Inc., 100 

Chestnut St Newark 5 fy Se ee 192. 196, 225 
Hapman Corp., Conveyor Div., 630 Gibson St., Kala- 

mazoo 6, Mich tnt ee RELA OH as Cue CSE EO eS 923 
Harbison-Walker Refractories Co., 307 Fifth Ave., 

RAAT. GOA ous oss <6 oe oe cnunuiicawe 1241, 1243 

*Hardinge Co., Inc., 240 Arch St., P. O. Box 312, York, 

SRE Ger Sepa ar yr eer tare Green ea eae nna tae 
Hardinge Mfg. Co., 240 Arch St., P. O. Box 312, 

CoE Se SR ee cee rere mee eee 982 
ge A Seale Co., 5701 Atlantic Blvd., Maywood, 

SU eke Se ot Serene AEC ee een bwes 
Harper Co., The H. M., 8200 Lehigh Ave., Morton 

Gd y 3). | ESAS eee ore tae ene eee eee ea 834 
Hastings-Raydist, Inc., Hampton, Va.............. 1020 
Haveg Industries, Inc., 900 Greenbank Rd. Wilming- 

RTOS ODIs a is5.555s 6 su See «dae cose sewace ee 546 

*Haynes Stellite Co., Div. of Union Carbide Corp., 270 

Park Ave., New York Efe ge Rene ery 460, 470 
Hayward Filter Co., 1673 Placentia Ave., Costa 

PURROER MOMRNEN ps 5o 4. wn aed gos oa a es eee wo hob SS ow 408 
Heil Process Equipment Corp., 12901 Elmwood Ave., 

[BVPI 89 KOINOs 2. ia sscaacescsue see cacanene 1305 


Heinicke Instruments Co., 2035 Harding St., Holly- 
OD AUER. OS 6c sab weiss > Sebo eke sb ease 
*Heliflow Corp., 170 Great Neck Rd., Great Neck, 
. SE I EE ee. 1067, 1069 
Hercules Filter Corp., 175 Ethel Ave., Hawthorne, 


eee em wm eww mee eee eee eee eer eresreseseseeeeens 


*For more information see advertisement in this issue. 


Booth 
Hercules Powder Co., 910 Market St., Wilmington 
dy DS GR ea ea Serre eee esriri sey 916 
High Pressure Equipment Co., Inc., 1222 Linden Ave. 
DT Sy a ee rere anil ee ear eck 1215, 1217 
=" McCanna Co., 400 Maple Ave., Carpentersville, 
Be Preto sais Sah nt ie ain ne roars aed ameiahe te 1307, 1309 
iannk & Co., Herman, 341 Coster St., New 
MADR RES OD MIN fy opssic 0 23 vate ve vere aap sotastore a laravececteve te) onehets 1178 
Hoffman Industries Inc., Air _—, Div., 103 
Fourth Ave., New York SoC MI ccm Gece oreo es te sel wk ore. va 1394 
*Hoke Inc., 1 Tenakill Park, ¢ vouidll Wess Stevewias 163 
Hotpack Corp., Cottman Ave. at pine St., Phila- 
delphia 35, eh heen ee ea etek 244s 373, 3875 
*Hough Co., The Frank G., Libertyville, Ill.......... 63 
Howe Scale Co., The, Rutland, oe Bedsits 894, 896 
*Howes Co., Inc., S., Silver Creek, N. Y.......... 43, 947 
Hudson Industries Corp., (Chemap) ¥350 South St., 
BNE eles Na) scold sit aunee seaeabe eee peaeatereters tons onan set aiens 1095 
Hunt Machine Co., Rodney, Mill St., Orange, 
MAS 5282, Bctamsednte nie h piernice oasis ieters tere 1240, 1242, 1244 
Hupp Aviation, Electrodyne Div., 6633 W. 65th St., 
CAT eyes i) 0 RR errant pce irr ae earn ty eo 1443 
Hydril Co., 714 W. Olympic Blvd., Los Angeles 15, 
CN Gee eee erie te ae ene 1188 
Hydrocarbon Processing, Box 2608, Houston 1, Tex.. 1035 


Bloomfield, 
1032, 1034 


Hydromatics, Inc., 5 Lawrence St., 


aN. Sie ere eee oT ee ee eee ee ee eo ee a) 





I 
I-T-E Circuit Breaker Co., 1900 Hamilton St., Phila- 
LPO TTS Oe: i) ene eee saree em rea ha RP Arg are Perea 64 
*Tllinois Water Treatment Co., 840 Cedar St., Rock- 
RDN MN is ra x25 a fans weed aul ble pase Reng ec consiceuals: Sgemeltes 864 


Industrial Chemical Sales Div., West Virginia Pulp 











and Paver Co.. 230 Park Ave., New York 17, N. Y. 944 
Industrial and Engineering Chemistry, 1155 16th 
St. N. W. wasnineton 6, 15's. occ sces es 86, 410 
Industrial Equipment Div., Engelhard Industries. 
Inc., 118 Astor St., Newark VF Oe ae eae 192, 196, 275 
*Industrial Filter & Pump Mfg. Co., 5900 Ogden Ave., 
Ps 80; MOK 151. Cicero, TM, oo oss. s osc be oe eee sic 15 
Industrial Nucleonics Corp., 650 Ackerman Rd., 
Colmmpus: 2. (ORIO. <.. 6:6.65.5-<6 o:60.0 0 cere 6 1374, 1376, 1378 
Industrial Powertronix Inec., 535 N. W. 11th Ave., 
RAPT AM RAUL Os ROTO io. 5 ca oie b ral soire dois avo ace oust tls O's, Seis m0 1187 
Industrial Products Group, Minneanolis-Honevwell 
Regulator Co., Wayne Ave., Philadelphia 44, Pa... 635 
Infilco, Inc., subsidiary of General American Trans- 
portation Corp., P. O. Box 5033. Tucson, Ariz.... 435 
*Ingersoll-Rand Co., 11 Broadway, New York 4, N. Y. 128 
Instrumentation Associates, Inc., 17 W. 60th St., 
POY, SATAN nN No cau 6 ara B 05s osslaya'e' sa saps e aheie seekoyel%e 1079 
International Nickel Co., Inc., The, 67 Wall St., 
NIN, PRMSEIK Ts SR os sai bicacs <a wce wears ase eieie 40% 509 
J 
Jabsco Pump Co., 1485 Dale Way, Costa Mesa, 
C2 11 RO dees it Rey SS inte ae 1016, 1018 
—- -Tarbox Corp., 808 Nepperhan Ave., Yonkers, 
BU ct acto ca 2a cin Me RUS ie ttre raion ees ira, 4 pa 1362 
ae Sh ORR Corp., 45 New St., Worcester. Mass.. .983, 985 
Jeffrey Mfg. Co., The, Columbus 16. Ohio.......... 97 
Jenkins Bros., 100 Park Ave., New York 17, N. Y... 409 
— Gage & Valve Co., Adams St., Burlington, 
MEN ei he esi nie here eee us Was ee tee Se ilo 989 
*Johns- Manville Sales Corp., 22 E. 40th St., New 
PATA MNS SIEM RS re oi ei SS as ei cticlars a hors alot ney brace a 5, 645 
Celite Div. Ar IL Oa ee ee ST 645 
industrial Insulations Div:.....0.03..0.0%606008% 645 
Packines & Friction Material Div............... 645 
EEUU Ds D1 IRR oe ey es AON ne re ere 415 
Johnson Corp., The, 805 Wood St., Three Rivers, 
ya EE IE RIC: aoe ROR or are ek oe ee eS OTe 1128, 1130 
Journal of Avricultural and Fond Chemistry, 1155 
16th St. N.W., Washington 6, D. C............ 86, 410 
K 
Kanigen Div. General American Transportation 
Corp., 135 S. LaSalle St., Chicago 90, Ill......436, 442 
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a 
processin In every detail of size, weight, space 
requirements, materials, power and . 


costs, Eastern Centrifugal Pumps are 


made to match strict process require- 
ments. 


e PRESSURES: to 21 psi in single 


stage types 
e 


FLOWS: capacities to 70 gpm in sin- 


gle-stage pumps, to 10 gpm for 
many multi-stage models 
¢ MOTORS: standard motors for 115/230-volts 60 cycles 1 phase (other 


electrical characteristics available). Power range from ¥4 to 114 H.P. 








¢ ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ball-bear- 
ing frames 
. a ¢@ DRIVES: all models available in belt or coupling drive with ball-bearing 
or your laboratory or pilot produc equipped stands. Space-saving close-coupled pumps most rugged and 
in line consider Eastern midget popular — but many pedestal models also available 
entrifugal pumps and stirrers © SEALS: a variety of rotary seals and stuffing boxes, to fit every application 
a e METALS: your option of cast iron, bronze, stainless steel (18-8 type 303 
= Eastern portable, top ’ side and 316) Monel, Cast Iron, Hastelloy ‘‘C’”’ 
ering mixers (Bulletin ; 530). ¢ INSTALLATIONS: a wide range of transfer, recirculation, feed, boost, and 
hances are, the one unit you filter-pumping applications 
eed is in one of these useful TO FIND OUT: write for the brand-new Centrifugal Pump Catalog — Bulletin 
ochures Write for them now! 130. Here are all the models — including useful engineering data. 
For a complete review of positive displacement pumps for non-lubricating 
fluids, write for Bulletin 220. Eastern Bulletin 400 is your guide to a broad 
line of midget-centrifugal pumps and stirrers for the laboratory. 








be big Eastern 
P—and mixer 
tt the Chem. 


EASTERN INDUSTRIES, INCORPORATED 


t booth 1275, 100 SKIFF STREET © HAMDEN, CONNECTICUT 
West Coast Office: 4203 Spencer St. © Torrance, Calif. 
Other Eastern products: ¢ hydraulic motors ° gear pumps 
positive displ it pumps ¢ aircraft pumps 
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Exhibitors Booth 
“ 4 . . iati 292 Madison Ave., New 
28th Exposition of Chemical Industries ee ee ae 
Lead Lined Iron Pipe Co., Wakefield, Mass......... 70 
Lee Metal Products Co., Inc., Philipsburg, La rere 1384 
Leeds & Northrup Co., 4901 Stenton Ave., Phila- 
Booth «te ee ere rr 50 
Keasbey & Mattison Co., Ambler, Pa............-. aes aa. te "and Blower Div. of Fuller Co., Catas- asi 
. OS 2S See a 5 OSes sya to Sacto aaoier on od Cor 
cmanty Ven Gaun tte atnnating Corp., 405 Lehmann Co., Ine. J. M., 550 New York Ave., Lynd- 
Park Ave., New York 22, N. Y........-.-seeeees 1036 hurst, _ Ute ern Se ara an 
Kewaunee Mfg. Co., Mbbien MEM... << cvacsscesses 398 Leslie Go., Lyndhurst, N. J..........e20000: pea 
Keystone Valve Corp., 5325 Kirby Drive, Houston 5, Lewis Co., Warner, Div. of Fram hl 
BK Pane Se pa RMSE Seah ae soe Sane 1236, 1268 Apache, P. O. Box 3096, Tulsa 9, Okla........... 1455 
Kimble Glass Co., subsidiary of Owens-Illinois, Lignosol Chemicals Ltd., 10-16 Blvd. des Capucins, 
TOMI 56) savcbansoaskaeaeses saeeese’ 396 Quebec City, Quebec, Canada........... +5... 1150 
Kinetic Dispersion Corp., 95 Botsford Place, Buffalo Linde Co., a subsidiary of Union Carbide Corp., 270 
PERRI ILA CSE: 1367, 1369 Park Ave., New York 17, N. Y.........02.+00005 1127 
Kinney Engineers Inc., S. P., Carnegie, Pa......... 1237 *Link-Belt Co., Prudential Plaza, Chicago 1, Ill....... 165 
Knight Co., Maurice A., Kelly Ave., 5.0, Box 111, — Bros., Inc., 453 E. Pear] St., a > ae 
Akron 9, ge arene re te oe tae, 586 ee ’ 
Komline-Sanderson Engineering Corp., Peapack, Logan Emergency Showers, Inc., P. O. Box 111, 
2G as ES ooo peo ooo 25 ’ a oy ee pasate we — as 883 
Ave., Santa ouisville Dryer Div., General American Transporta- 
a. tion Corp., 135 S. LaSalle St., Chicago 90, 1M..436, 442 
: ‘ : 1 Lukens Steel Co., 1949 Gillen St., Coatesville, Pa... 201 
Kuhns Brothers Co., 1800 McCall St., Dayton 1, Ohio 1444 | ft enheimer Co., The, Cincinnati 14, Ohio 1880, 1882 
L M 
LKB Instruments, Inc., 4840 Rugby Ave., Washing- McFarland Engineering & Pump Co., Houston, Tex. 1363 
ton 14, SONGS 4 6 asso aa os SAR Oe eae aes 1116 McGraw-Hill Book Co., Inc., 330 West 42nd St., New 
Laboratory Equipment Corp., Hilltop Rd., St. Joseph, = 8 3 aterm gee 974 
__ LS a er Pc 1051 McGraw-Hill Publishing Co., Inc., 330 West 42nd St., 
Laboratory Furniture Co., Inc., Old Country Rd >. 1% & errr 432, 481 
PF: (; Box 500; Mineola, Ni YX s0 iscsi ceccccccccss 310 McIntosh Equipment Corp., Process Equipment Div. 
*La Bour Co., Inc., The, Elkhart, Ind............... 42 & Specialties Stocking Div., 15 Park Row, New 
*Lapp Insulator Co., Inc., Process Equipment Div., NET y Te SYN By Ga a a 1343, 1345 
PS 2S ee Gia oo ee ore 696 McNab Inc., 165 Spring St., New York 12, N. Y... 935 
Lauda Instruments, Inc., P. O. Box 422, Great Neck, Macalaster Bicknell Corp., 2438 Broadway at Wind- 
Gy Sh GS a dodo 08> ose sao 329 BOP 9t:; GAMBIER, DIAS: os o.6.0:5/5 o.9: + -sis10:05010-0 2 siei0 314 
*Lawrence Pumps, Inc., 371 Market St., Lawrence, Madden Corp., The, 1345 Jarvis Ave., Chicago 26, 
ERNE: Sees bee rca ao eames Sues coe eens ee ees 852 Seon ten Sete epee gt rice ene Grint eeerr ire earner 1136 
*For more information see advertisement in this issue. Chemical Engineering advertisers listed in bold face type. 
Handling Viscous Materials ? Acid Resistant Wood th 
Parks-Cramer Co. offers E K K : 
He 
complete — 
° °° Lengthens Life 
acketed pipin . 
I Piping Permits Greater 
service Stresses | | 
in 
To 2 
PRESS PLATES 25— 
We can take complete charge of your jacketed AGITATORS care 
piping projects —- Lay out the piping — Supply all VATS th | 
materials — Make the installation. Toug 
, ‘ : : , Write for descriptive Circular emboc 
We will also assist your engineers in laying Rich 
out jacketed pipe lines to give most efficient service ” 
at least cost. We’ve been engineering piping since Ichabod T. Williams & Sons, Inc. Richa 
1872. 220 11th Ave., New York 1, N. Y. Don’t 
Stocks are maintained of jacketed valves and Please send information regarding Write 
fittings in sizes from 114” to 8” and all sizes of pipe ER ree ae een 
and flanges for your convenience. MR 
See our exhibit at Booth 55 TEU Lee Oe eee oe ee ee 
Parks a Cramer Comp any Sits Heed outs WelS ale ew wee ele eee mere 
PROCESS HEATING DEPARTMENT 6466.8 66:0 6.6 6-616 8 0.6.0.6 0 © 6 6.456.066 680 FER 
FITCHBURG 1,MASSACHUSETTS 
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See SpeedAc 
at the Show 
Booth #21 


new high speed 
with 


new high accuracy 


ihe 
leW 
Richardson 


To 24* bags per minute... 
25—50—100 lb. open-mouth paper or textile bags Specify Qichardsen complete bagging systems 


Get more bags per minute...+1 ounce accuracy... with the new Richardson 


SPEEDAC line...thanks to the new SPEEDAC unit, a dramatic break- 





— - Flow-engineered Feeder 

through in high performance weighing. In addition, the SPEEDAC line Flow engineered Faas 

embodies all the know-how, all the time-tested features which have made SPEEDAC Bagger 

Richardson the leader in the industry for 60 years. . ” 
Richardson SPEEDAC can boost output and cut costs in your plant, too. * Height-adjustable Sewing Conveyor 


Don’t delay another day! Get this top flight performer working for you! 
Write or phone Richardson Scale Company, Clifton, N. J. 

*On free-flowing materials. 
MR Accuracy capability—up to 2 sigma I ounce. 


e Sales and service Branches in Principal Cities. Also manufactured in 
England, France and Australia. Richardson Scales conform to U. S. 
Weights and Measures H-44 for your protection. 


MATERIALS HANDLING BY WEIGHT SINCE 1902 | 


« Quick-positioning Sewing Pedestal 
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Exhibitors Booth 
28th Exposition of Chemical Industries *Mine Safety Appliances Co., 201 N. Braddock Ave., 
Pittsburgh 8, Pa. ......... ec cece eee erences 158 
Minneapolis- -Honeywell Regulator Co., Industrial 
Booth Philadelphia 4, Wayne & Windrim Avenues, wa 
* 56 Ne Philadelphia 44, Pa. .......+++seeeesereseeeres 
Magnetral, Inc» 5800 Belmont Ry Downers Grexeh, | sasinion Mfg. Co, F- 6. Box ii08, Houston 1d, 
Majac Inc., 23rd St., Sharpsburg, Pittsburgh 15, Pa. 1087 |) RRO pe PRC I Co Se nee ee ke ’ 
*Manton-Gaulin Mfg. Co., Inc., 44 Garden St., Everett Mixing Equipment Co., Inc., 135 Mt. Read Blvd. 146 
|e ReeRetee et reyen 51 ee tee, ts eaiasie Bk, 
Marcan Products Corp., 60 E. 42nd St., New York 17, Monarch Mfg. Works, Inc., 2501 ntario 881 
_ NRE roars. 1187 cup y niladelphia 34, Pa...... eg age rae 
Marshall Control Products Corp., 60 East 42nd St., Morehouse- Cowles, a te oe . = 
ep ES Ree er eee 1187 Los Angeles 65, Calif... . . Reape: ay Aven] gm 4 
Martin Engineering Go,, Neponset; Tl... o.6c.0: 50.0% 1118 ees eae 1511 Pennsylvania Ave., Lin- 1383 
Magan. Nelian Dis. of Worthington Corp» Norwood, 545 | syguliMetal Wife’ let Co, ine, 1550" Garrison 
P achines : 96305 Houston 2 ey ve., New York 59, N. Y.........cccecccvccccecs 
os + agepaeeeence nancies ie wessein pneer eee 1412 Multi-Meter Div. of Ricks Metal "isd Corp., 
Melrath Canned Pumps, Inc., Tioga St. & Aramingo 1635 Coining Drive, P. 0. Box 6954, Toledo 12, 1033 
Ave., Philadelphia 34, Pa SRE EC Re, OY S Ah ot 1347 Ohio Le Pree TE REE Re Ce ee 
Metal-Cladding, Inc., P. O. Box 544, North Tona- 
PVPINMA OM DS 16 5 555 a6 o's ioj0 Se BSS ORISA eine eee 1184 N 
*Metal Hydrides Inc., 12-24 Congress St., Beverly, 
RAMEE: oie aiscianw suc os soa danse oah Ooh ceo oees 964 
Metalab Equipment Co., subsidiary of Crescent Nalge Co., Inc., The, 75 Panorama Creek Drive, 
Petroleum Corp., 270 Duffy Ave., Hicksville, L. L, TOC aa NG: OM aa Ct Re Ono oO Or 1201 
Re Gucpeesnsiesceueess cn lol eee ee soe ors 356 Nanco Machinery Inc., 54 Kosciusko St., Brooklyn 
Metasalts Corp., 200 Wagaraw Road, Hawthorne, By Oh. COA ae cao On On aoGun Ono nomen au od cor 365 
Sy geese) Seren ae ea ate ee ENED SNE SS ee 933 *National Carbon Co., Div. of U “ Carbide Corp., 
Meitler Instrument Corp., P. O. Box 100, Princeton, 270 Park Ave., New York 17, N. Y........... 460, 470 
PPLE IE eT ES oT a hoe ee 339 *National Drying Machinery Co., The, 2701 N. Han- 
Michigan Chemical Corp., 500 North Bankson St., cock St., Philadelphia 33, Pa............... 1112, 1114 
PSs MONA INNES 5 oo pic sie iss See toe eRe a mwnte 942 National Dust Collector Cor p., 549 W. Washington 
Micro Metallic le -- Pall Corp., 30 Sea Cliff Ave., BBL ORICA G ONO, Mlle ss oe. aio 0.00 60.010: 0.910109. 019s 0 695 
SRO MODES PIN CTE eco og das Secs wcewies naan 812 National Engineering Co., 549 West Washington 
Miller & Son, Inc. Franklin P., Supreme Div., 36 Cae 2 di: | Reena mo ary 695 
Meadow St., East rane! ING Oisss cochswees eases 1010 National Tube Div., United States Steel, 525 William 
— Products Co., Inc., 29 dee St., New York Penn Place, Pittsburgh BU HER ERS aslo susde eos eleregieousiaiae 669 
MN Che ee cine enh xe cooks Le areaeeeen 1092 Nerofil Dept., Great Lakes Carbon Corp., 333 N. 
“Milton Roy Co., 1300 East Mermaid Lane, Phila- Michigan Ave., Chicago 1, Ill.................... 204 
Eg | eat eacepmiaaees seamen: wnt talent 675 *Nettco Corp., Everett, Mass..............0020000: 46 





*For more information see advertisement in this issue. Chemical Engineering advertisers listed in bold face type. 


° EVERY ENGINEER 
UP T0 1000 F should have a ‘copy of 


PACKAGED OIL & GAS FIRED HEAT TRANSFER SYSTEMS this new booklet 








Packaged for indoor or outdoor use 
° Up to 15 MM BTU/HR 

e Automatic heating and cooling 

¢ Low pressure up to 1000° F 

¢ Close temperature control 


e Produce high temperature liquids or 
steam 








PACKAGED ELECTRIC HEAT TRANSFER SYSTEMS on STAINLESS 


e Just connect e Fully automatic STEEL FLOATS 


¢ Liquid phase ¢ Laboratory, pilot, or production 
e Low pressure units 7 KW to 300 KW 
If you have chemical corrosion 


WRITE FOR COMPLETE LITERATURE problems in process equipment, 
you'll want to have a copy of this 
authoritative bulletin on Stainless 
AMERICAN HYDROTHERM Steel Floats. All the details are 
here —construction data... appli- 

cation information . . . shape spe- 
C 0 R p 0 RATI 0 N cifications . . . weight tables... 
buoyancy formulas . . . — ve 

details on aluminum, monel an 
aan Severe : nickel floats as well. Allthe datayou 

10-55 Jackson Avenue Long Island City 1, N. Y. need for specifying and ordering. 


! 
ENGINEERS - CONSULTANTS - CONSTRUCTORS Send for your FREE copy today: 


S 
BOOTH 1174 to 1176 CHICAGO FLOAT WORK 


2344 South Western Ave. ® Chicago 8, Illinois 
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ASSOCIATE MEMBER 











Be SURE- don’t BARGAIN with SAFETY 
pgvendor EVER-TITE 


*The Ever-Tite Trademark is a hallmark of dependability in fittings for the 
petroleum and chemical industries—proved by 25 years of pre-eminence. 


EVER-TITE COUPLING CO. INC., 254 WEST 54th STREET, NEW YORK 19, N. Y. 


—_—_—__——————— Visit us in BOOTH 1159 at the CHEMICAL SHOW 
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Built under 


H. J. 1. Jt. 
and DAY patents 


= - ~~ ee 


CONTROL DANGEROUS DUST — 
COLLECT VALUABLE DUST EFFI- 
CIENTLY AND ECONOMICALLY — 
This is a DAY ‘‘AC” DUST 
FILTER. Based on experience, 
users tell us this is the most ad- 
vanced, dependable dust filter of 
its type available today. It collects 
dust with 99.99+% efficiency. It 
has been proven in over 1300 in- 
stallations. The “AC” is only one 
of seven types of dust collectors 
and 166 different models DAY of- 
fers the industry. For details on 
the DAY “AC” dust filter write 
for BULLETIN F-75. 


MOVE DRY, BULK PRODUCTS 
FASTER, FOR LESS MONEY— DAY 
can supply your plant with all 
types of pneumatic conveying 
equipment for unloading, moving, 


»: drying, blending, cooling or load- 


ing virtually every type of pow- 
dered, pulverized or granular 
product. DAY can furnish experi- 
enced engineering services and 
plant proven equipment such as: 
motivating devices, filter-type re- 
ceivers, storage tanks, control 


X panels, diverter valves, line switch- 


es; feeders, portable systems and 


; accessories. For more information 


write toDAY for BULLETIN M-260. 


ea 
. VAAL] 
| 


ff 



































STORE MORE PRODUCT IN LESS 
SPACE — DAY bulk storage tanks 
(vertical or horizontal design) are 
easy to fill and to empty. They 
give sanitary, weatherproof stor- 
age in less space than any other 
method of product storage. These 
tanks are comparable, in a prac- 
tical sense, to storing bulk liquids 
in storage tanks. They will improve 
the operating efficiency of your 
plant, and can be furnished with 
patented anti-bridging devices, or 
insulated panels where certain 
temperature or moisture condi- 
tions must be maintained. For 
complete information about the 
modern way to store bulk prod- 
ucts write for BULLETIN M-574. 


































FOR USERS AND PRODUCERS OF DRY, 


cif 1/(e PRODUCTS 
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= O O O If your plant produces or uses volume quantities of 
chemicals or other processing ingredients, a bulk handling system will 
improve efficiency and cut costs. Production records prove plant efficiency 
goes up and profit figures show operating costs go down when you move and 
A few of the store dry products in bulk. This method eliminates container or bag cost. It 
companies served reduces labor and handling cost. Shrinkage and product contamination are 

‘im RY caren: virtually eliminated, and lower shipping rates mean further savings. 

ial Air Reduction Chemical Co. 

—{ — Aluminum Company of America The successful application of bulk handling or dust control systems for 
American Cyanamid Co. dry products for your plant depends on many factors. Plant layout, loading 


bi ical Co. . seeps ‘ ‘ 
os ssaeoapggeaaiaaaaaaeinas and unloading methods, storage facilities, capital investment, return on invest- 


Dobeckmun Co. , i , 
DuPont, E. 1. DeNemours Co. ment and equipment layout are areas where you're likely to have questions. 
aaa) For reliable answers to your questions talk to a DAY Application Engi- 
Gerng Plastics Div, site neer. These are men trained to solve your problems. They’re experienced in 

udebaker Packard Corp. ° ‘ - P ‘ 

Siete te. P. Chanslent Co. three important areas often valentines in handling and processing dry an 
Hercules Powder Co. products (dust control, pneumatic conveying and bulk storage). DAY service 
| Industrial Rayon Corp. is complete and includes: laboratory testing of products (when necessary), 
. ge meme —— field survey of plant conditions, recommended solutions including the proper 
. Kaiser Aluminum & Chemical Co. layout of equipment or systems, fabrication and installation of equipment and 


Malli i : 5 ieee, 
ee, accessories, complete responsibility for performance and guaranteed results. 


For a practical, workable, economical solution to your plant’s dust 
control and bulk handling problems write or contact DAY now. 


a] The DAY Company 


856 Third Avenue N.E. lily, 
Minneapolis 13, Minnesota 


Clip and mail toDAY 



























Matheison Chemical Co. 
Monsanto Chemical Co. 
Standard Oil Co. of Calif. 
Staueffer Chemical Co. 
Thiokol Chemical Co. 




















Dust Filter Facts Bulle- 
tin — 28 pages of spec- 
ifications, equipment 
layouts, seh an 


Without cost or obligation, send information on 
( Complete dust control system. 




















































‘ Westvaco Chemical Co. data, capactting: £6 Complete pneumatic conveying system. 
a Wyandotte Chemical Co. performance charts, etc LL P - ying sy 
a . Product or products 
C- >. Long Mts ew pa ( Have DAY Application Engineer contact me. 
ds a 
ve castes, stepenet lor Please send: 
ur VISIT US IN ekaaet cual. feng (Bulletin F-75 [ BulletinM-260 [ Bulletin M-574 
th Bulletin M-260. ; 
= 9 BOOTH 45 
in EMICAL INDUSTRIES “DAY Bulk Storage Bul- 
i- I Shows typical COMPANY NA 
. EXPOSITION installations an ms — ——— — : 
he NOV. 27-DEC. 1 pages, includes. dimen- ADDRESS 
d- NYC COLISEUM capacities, and #-—"—— "> - 












[ sain Se —_ a 





sions, 
helpful planning infor- 
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Exhibitors 
28th Exposition of Chemical Industries 





Booth 
New Brunswick Scientific Co., Inc., Somerset St., 
P. O. Box 606, New Brunswick, N. J............. 324 
*Newark Wire C loth Co., 351 Verona Ave., Newark 4, 
i Sea re an on eee 183 
Niagara Blower Co., 405 Lexington Ave., New York 
AE ht eSB Se rr ee or ey ea oko ee 655 
Niagara Filters Div., American Machine and Metals, 
iy oy OS ar rr ee 506 
Nicholas Fodor & Associates Ltd., 38 Charles St. E., 
Toronto, Ontario, Canada.............eseecceee 1150 
*Nichols Engineering & Research Corp., Nerco-Niro 
Spray Dryer Div., 80 Pine St., New York 5, N. Y. 624 
Norcross Companies, Kem-Feed Div., 19 Osborne St., 
elope Shee ae a eee ee 868 
Norcross Corp., 247 Newtonville Ave., Newton 58, 
OS Eee ae a re he ree re ee ro rier 443 
Nordstrom Valve Div., Rockwell Mfg. Co., 400 N. 
Lexington Ave., Pittsburgh 8, Pa................ 69 
Northern Blower Div., Buell Engineering Co. Inc., 
6409 Barberton Ave., Cleveland 2, Ohio..... 1189, 1893 
Norwalk Co., Inc., S. Norwalk, Conn............... 20 
NoVo Industrial Corp., Mitchell Specialty Div., 
Edmund and Shelmire Streets, Philadelphia 36, Pa. 1039 
Nuclear Enterprises Ltd., 550 Berry St., Winnipeg, 
MMM ORMBUA, ons acss oom ot 4 sieee menisci ces 1150 
Numec Instruments & Controls Corp., Apollo, Pa... 1429 
Oo 
O’Connor, Inc., D. T., 500 Fifth Ave., New York 36, 
i Gl eee ee eee eer ae 1415, 1432 
Oakes Corp., The E. T., 26 Commack Rd., Islip, L. I., i 
ee re ee a torr 1424 
Oakite Products, Inc., 19 Rector St., New York 6, 
1072 


*For more information see advertisement in this issue. 
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Peerless Pump, Hydrodynamics Div., FMC Corp., 301 
West Ave., 26, Los Angeles 31, Calif 


Chemical Engineering advertisers listed in bold face type. 





SO ee ey I Oe 1342 

Orbit Valve Co., 2950 Charles Page, Tulsa, 
ROMER: ocuciee b Sivoo isis. soles @wtastene sbimieleie ese 1415, 1432 

Overseas Div., General American Transportation 
Corp., 380 Madison Ave., New York 17, N. Y...436, 442 
Overstrom & Sons, Alhambra, Calif............... 37 

Oxy-Catalyst, Inc., 511 Old Lancaster Rd., Berwyn, 
MRS IA Diesen noise wiser areas ie ersueis wiersvo euaie eis wianerereler ss 1413 

P 

Pacific Pumps, Inc., Div. of Dresser Industries, Inc., 
Huntington Park, CO BOR cee 595 

Pacific Valves, Inc., 3201 Walnut Ave., Long Beach 7, 
MONA cs bs cols soso we eee skoic ie re leva is He aco motte he Whatever 1266 


Package Research Laboratory, Rockaway, N. J.1261, 1263 
— Column Corp., 48 Brown Ave., Springfield, 
eee ee te ee 1171 
*Pall Corp., 30 Sea Cliff Ave., Glen Cove, N. Y....... 812 
Pallmann Pulverizers Co., Inc., 315 Newark St., 
ELE SO IOs he S/S re oe sp ea 1373 
*Pangborn Corp., Hagerstown, Md................. 681 
Parker Fittings & Hose Div., Parker-Hannifin Corp., 
17325 Euclid Ave., Cleveland ADE MODIOS oiioi6 siacs-o 0c 431 
Parker-Hannifin Corp., 17325 Euclid Ave., Cleveland 
ee RO FIND ec he cles base ote ay aauaac ievents os ealnto%s 431 
Parker Seal Co., Div. of Parker-Hannifin Corp., 
10567 Jefferson Blvd., Culver City, Calif......... 431 
*Parks-Cramer Co., Fitchburg, Mass............... 55 
Patterson Foundry and Machine Co., The, East 
EEE CSO Ee CT RI tae greg eo ere ar a 154 
Patterson Foundry & Machine Co., (Canada) Ltd., 
Scarborough, Ontario, Canada.................. 154 
Patterson-Kelley Co., Inc., The, 105 Warren St., 
East Stroudsburg, Pa. ................ 188, 190, 215 
Peabody Engineering Corp., 232 Madison Ave., 
NORV AN OT NG IN SY ois consi 0s dG na eee w woreda Niche Ces 821 
Peerless Mfg. Co., 2811 Walnut Hill Lane, P. O. Box 
ASEOS, PPAMAS DD, TOK on ois 6 éoies c's swiseas ncecedeee 1008 





IF YOUR PROCESS INVOLVES... 







DISPERSING 
EMULSIFYING 
UNL 


— 











ROOK 


Where fineness and uniformity of grind are 
needed, Premier has been a standard through- 
out the world for almost 40 years. 

The Premier Colloid Mill is the simplest in 
the world. It has only one moving part... 
the rotor. The smooth-faced design. makes 


PREMIER MILL CORPORATION «+ 224 FIFTH AVENUE 


run is needed. 


mation to: ~ 


346 


Outboard 
Bearings 
Extend 
Scale Life 


GRATING 


PREMIER COLLOID © MILLS 


cleaning easy and quick... 
tions only a simple flush at the end of a day’s 


Test samples can be run at no obligation and 
trial units are available. Write for full infor- 


~ HOMOGEN- 


IZING 


Wao. 


Only DETECTO 





in most applica- 


BEARINGS! 


Write for information on full line of indus 
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gives you OUTBOARD 


trial 


weighing equipment from 1/100 oz. to 100 ton: 
Detecto Scales, Inc., Dept. C- 
540 Park Ave., Brooklyn 5, N.Y. 
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MISSION \ 
Export O 
London \ 














The illustration compares a 10-inch Duo-Chek 
Check Valve with a conventional check valve. 
In one application a 10-inch, Series 2500, Duo- 


Chek, which meets all ASA strength and design M 1 1 
requirements except face-to-face size, is in l S S l O nN 


continuous operation on a reciprocating com- 
pressor discharge line. A conventional swing Lire-C e 
check in this service would weigh over 5,000 


pounds. The Duo-Chek weighs 285 pounds. weighs less 


Here are some more quick facts: Available 
in sizes from 2 to 48 inches, ASA series 125 than 10% 
through 2500, in steel, stainless, aluminum, and Lb 
bronze. Corrosion and heat resistant seals 
available. To find out more about these NO- as MucC 
Slam, easy-to-install, easy-to-maintain valves, 
write Mission today. Your competitors are al- 
ready saving with them. 
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Tre AND SLO 


MISSION VALVE AND PUMP CO. ASUBSIDIARY OF MISSION MANUFACTURING CO. P.O. Box 4209, Houston, Texas * Cable Address “MISSCO” 
Export Office: 30 Rockefeller Plaza, New York « In the United Kingdom: MISSION MANUFACTURING CO., LTD., 1 Hanover Square, 
London w. 1 England * Cable Address “MISSOMAN’ ¢« Sold by Mission Manufacturing Company outside of Canada and the U.S.A, 





Visit our Booths 1260-1258 and south 4’ of 1256 at the 28th Exposition of Chemical Industries 
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Booth 
*Potts Co., Horace T., Speedline Fittings Div., Erie 
Booth Ave. & D St., Philadelphia oy SSRs 980 
; , *Powell Co., The Wm., 2503-31 Spring Grove Ave., 
Penberthy Mfg. Co., Div. of Buffalo-Eclipse Corp., race eaten tees etes'e 133 
Prophetstown, Ill, ........cccccccccccccscecces 1200 Powell Pressed Steel Co., Hubbard, Ohio........... 1451 
Pennsylvania Fluorocarbon Co., Inc., 1115 N. 38th *Power-Curve Conveyor Co., 2185 Ss. Jason St., Den- 
St., Philadelphia 4, Pa... 6 cccccc ces ose cssccece 969 ie WO. os ssiundansasgcoeie pedo seeeeues 1165 
Perlite Dept., Great Lakes — Corp., 612 S. *Prater Pulverizer Co., 1515 S. 55th Court, Chicago 
Flower St., Los Angeles 17, Calif............... 204 toes ps vchisean uscveatobee en ial 904, 906 
Permutit Co., The, Div. of Pfaudler Permutit Inc., Precision Scientific Co., 3737 W. Cortland St., Chi- 
50 W. 44th St., New York 36, N. Y.......... 10, 141 EE ish hos hetero she carne on wee 370, 372 
Peterson Filters and Engineering Co., 1949 S. 2nd *Premier Mill Corp., 224 Fifth Ave., New York 1, 
West, Salt Lake City, Utah................... 1366 | Be ne Tee rere 941 
1368, 1370 a BY Steel Tank Co., W. Allis Station, Milwau- 
Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 1035 MPO NR, 5.6.5 16-11 ase Riccevetaree sve aw suis e's eles eas 631 
*Pfaudler Co., The, Div. of Pfaudler Permutit Inc., Pressure Products Co., P. O. Box 424, Charleston 22, 
1000 West Ave., Rochester 3, on iso oe , 141 Ue eee aa ey Seo cao. 1409 
*Philadelphia Gear Corp., Schuylkill Expressway, Procedyne Associates, Inc., 376 Ridgeley St., Perth 
Gin Rie PRMIBEIA, OBS 5 oc 6s eo oie soos sa niee acces. 123 TAO Ab) Ae Eee ate oe eo: 1458 
Photovolt Corp., 1115 Broadway, New York 10, N. Y. 389 Pro-Chem Co. Inc., 251 North Ave., Westfield, N. J... 1089 
Pick Mfg. Co., West US Be Vif eae ene 1343, 1345 *Proctor & Schwartz, Inc., 7th St. & Tabor Rd, Phila- 
Piggyback Div., General American Transportation TEC LEE 2. RRS USCS enor oo Ors: 684 
Corp., 135 S. LaSalle St., Chicago 90, Ill....436, 442 Production Equipment Inc., Div. of the Burnet Co., 
*Pittsburgh — Corp., 1 Gateway Center, Pitts- a, Box 6, Paramus, N. Dy 2ieszie catera slain ekalevs asceinve 1442 
SIRAFUNUE MEO cick p\eis wo Ae oe SER oie os 2 ois bisiw owinle ws 6 1239 Productive Equipment Corp., 2926-28 W. Lake St., 
*Pittsburgh ‘eneheh Neel Div., McGraw-Edison Co., MOMMIES es AIL a oie ese cosa Soa eo 6-4 ow A wie eee wieeus Tare 224 
P. O. Box 1766, Pittsburgh 30, Pa............... 931 Protective Plastic Co., 5116 Richmond Rd., Bedford, 
Plastics Molding Div., General American Trans- ROUND eee ici Gh SeRG SOE eka ea se ee eR os 1411 
portation Corp., S. LaSalle St., Chicago, Ill...436, 442 *Protectoseal Co., The, 1920 South Western Ave., 
Plate & Welding Div., General American Transpor- MORIN GD AS) UNS ion 4:68 eyes gue versies's 101 blot 40 tr eteree oi 1286 
tation Corp., 135 S. LaSalle St., Chicago 90, Ill..436, 442 Pullman- Standard, Div. of Pullman, Inc., ., 200 S. 
Platecoil Div., Tranter Mfg., Inc., Lansing 9, Mich.. 10 Michigan Ave., Chicago 2S Ue eee ae 1129 
Pocono Fabricators, Inc., 105 Warren St., East Pulva Corp., 550 High St., Perth Amboy, N. J.... 220 
REANIM k.5 ois osc Sb ooo oe we wioreicne 188, 190, 215 *Pulverizing Machinery Co., Div. of American- 
Podbielniak, Inc., Div. of Dresser Industries, Inc., Marietta Co., Chatham Rd., Summit, N. J....... 632 
B42 BE: Ohio St., Chicawo 105 TM. os u.c.cc.0000:0.0%0 0 595 Putman Publishing Co., 111 E. Delaware Place, Chi- 
Potter Aeronautical Corp. (Pottermeter Div.), Union, oo | | aa ees ee ee nee 880 
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= If cyclonic collection will clear 
W your dust problem—a Multiclone by 





Only With 


UNIT HEATERS 
; AND 
~ BLAST HEATERS 






CAN YOU GET 


MAINTENANCE-FREE 
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Western Precipitation will do it best. 


HIGH EFFICIENCY. Multiple small-diameter collectors 
—a WP-pioneered feature— generate greater centrifugal 
forces for higher separating efficiency. 

MORE ECONOMY — all along the line. Basic cost, 
installation, housing, maintenance all are less. No 
costly, complicated ducting. Highly adaptable units 
can often be fitted into existing structures. No moving 
parts—and cast iron tubes and vanes last. 

MORE INFORMATION? For literature, write Western 
Precipitation, 1000 West 9th Street, Los Angeles 54, 
California. (In Canada write 8285 Mountain Sights 
Avenue, Montreal, P.Q.) 








TROUBLE ; HEATING 
FREE Lege Loug SERVICE 


installations in 1929 are still operating 
without repairs. GRID construction and 
material — inside and out — account 
for GRID Life Long Heating Service. GRID 
one piece cast iron steam chambers 
and headers eliminate internal corrosion 
...There’s only one metal in contact 
with steam. Leak-proof on steam pres- 
sures up to 250 P.S.1. 450° temperature. 
GRID cast iron construction resists cor 
rosion externally from acid fumes or other 
destructive elements in the atmosphere. 
Widely spaced fins cast integral with 
the steam chamber will not corrode and 
are easy to clean... will not ‘‘mat” 
on air intake side. 

For trouble-free heating in your plant, 
write for GRID catalog No. 956. 





D.J. MURRAY MANUFACTURING CO. 


Manufacturers Since 1883 Wausau, Wis. 
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7 ultra-modern, ultra-high-speed unit engineered — 


© Easy to set up, operate, clean, changeover, 
























specifically to capitalize upon the high produc- 


tion potential contributed by Colton Patented 
Induced Die Feed. 


With a single tooling set-up of 93 stations, the 
No. 280 Quad compresses 11,160 finely finished, 


a RO IVI uniform tablets per minute, an amazing achieve- 


ment. In the chemical catalyst field, it has a 


» si : ‘th 
BOLTON'S NEW oo sey <2°0 See ee oe 
No. 280 QUAD we fe sighed yosemite 
with CO LT oO N quiries are invited. 
PAT E Ni ‘3 = D See it at Booth 98, Chem. Show | 
INDUCED 


DIE FEED 





Highlight Features 


e Four filling stations, each with Colton Patented 
Induced Die Feed. 


¢ Weight, pressure, overload controlled simul- 
taneously for all four stations by three hand- 
wheels, also, individually at each station. 

e New, unique overload design—no coil springs 

or arms. 

Indexed electrically by stations for tooling 

changeover. 

Induced Die Feed units powered by D. C. 

variable speed motors in dustproof housings 

in machine base. 

One-point tablet discharge practical through 

rotary conveyor take-off. 

Right-angle power take-off available for acces- 

sory equipment. 





service. 


THIS ULTRA-MODERN PRESS AND ITS 
TREMENDOUS PRODUCTION ARE POSSIBLE 
ONLY THROUGH THE APPLICATION OF 
COLTON PATENTED INDUCED DIE FEED. 





And, on applications to other Colton re) ¢--¥-1-1-Fam OXe) | Col) 

Patented Induced Die Feed multiplies the produc- 

livity of the press at a fraction of the cost of adding 
_ &quivalent capacity machines. 





ARTHUR COLTON COMPANY 


DIVISION OF SNYDER CORPORATION 
3530 © SAFAYETTE © DETROIT 7, MICHIGAN 
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anew small size Goulds-Pfaudler GLASSED pump 


Now you can pump small volumes of corrosive, ultra pure, or other problem liquids with the protection 
of glass. The new Model 3706 Goulds-Pfaudler glassed pump gives you economical coverage for 
capacities from 244 to 75 GPM, heads from 10 to 90 ft. and pressures to 150 PSIG. Glassed metal 
cuts pump replacement. Every surface your pumpage contacts is Pfaudler quality glass permanently 
fused to metal. These surfaces resist all acids, except hydrofluoric, to 350°F and alkalies at moderate 
temperatures. In corrosive applications where pump life is normally measured in weeks, a glassed 
pump lives on and on. Ends product contamination. Glass is inert—won’t cause loss of product by 
contamination. Glass is smooth—your product won't readily stick to it, causing cleaning shutdowns. 





The Pfaudler Co. and Goulds Pumps, Inc. delivered their first glassed pump, the Model 3708, to the 
chemical process industries in 1956. In a joint effort, both companies pooled their talents, experience 
and facilities to fill the industry need for a truly corrosion-resistant centrifugal pump. The acceptance of 
Goulds-Pfaudler 3708 glassed pumps led to the demand by industry for a smaller-sized unit. So now we 
can offer you our Model 3706, a more economical glassed pump designed to cover the many low-capacity, 
high-head applications encountered in the chemical process industries. For complete design details and 
other helpful information, write for Bulletin 725.3. Goulds Pumps, Inc., Dept. CE-111, Seneca Falls, N. Y. 


Pumpage flowing 
through Goulds- 
Pfaudler Model 3706 
contacts only glassed 
Surfaces that resist 
all acids but hydro- 
fluoric to 350°F and 
alkalies at moderate 
temperatures, 


GOULDS © PUMPS 


SEE US AT THE CHEM SHOW, BOOTHS 1288 TO 1294 
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Why not standardize? 





qulds 3195 line gives you 17 different pumps with 6 common dimensions 


hen you standardize on the Goulds Model 3195, you save 
ime and money in all these ways: 
ower inventories. You need fewer spare pumps or parts 
ecause all Model 3195’s are interchangeable. All sizes have 
One over-all length 
. One coupling fit 
» One dimension end of suction to 
centerline of discharge 
| One bolt size for holding pump to 
base 
One bolt spacing for above 
One spacer coupling length 
der coverage and flexibility. To meet 
HyINg service conditions, you can 
unt any one of the 17 pump ends 
ty one of three bearing frames (shafts 114”, 134”, and 
i) through stuffing box). Nominal impeller diameters of 
8", 10", 11”, and 13”. 
wer installation costs. Continuous installation of many 


OULDS @ PUMPS 


sizes of pumps to the same constant dimensions simplifies 
installation of both pumps and piping. Four ‘‘standard’”’ 
foundations accommodate all bedplates. 

Lower engineering costs. Constant dimensions make pre- 
engineering of piping and foundations practical. Because 
complete selection data are available, evaluations and ap- 
plications are easier. 

Lower maintenance costs. Disassembly is simple. One craft 
can do it without disturbing either suction or discharge pipe 
connections. Only one gasket joint parting is necessary. 
Pumps that handle tough services. The Model 3195 is built 
to pump corrosives, low-gravity hydrocarbons, slurries and 
other difficult liquids. It handles capacities to 775 GPM, 
heads to 425 ft. TDH, and temperatures between —350° 
and +500° F. Working pressures go to 275 PSIG. 

You can get the Model 3195 off the shelf in stainless 
steel, Ductile Iron or Gould-A-Loy. It’s also available in any 
machinable alloy. 

Bulletin 725.1 gives all the details. Just write Goulds 
Pumps, Inc., Dept. CE-111, Seneca Falls, N. Y. 


SEE US AT THE CHEM SHOW, BOOTHS 1288 TO 1294 











INVENTORY OF PRODUCTS 


28th Exposition of Chemical Industries, Nov. 27-Dec. 1, 1961, New York Coliseum 





ABRASIVES 
ee, CC ya ae eae 681 
Raybestos-Manhattan, Inc. ....... 820 


Scientific Glass Apparatus Co., Inc. .332 
Wheelabrator Corp. 193 


ABSORBERS 
Barnebey-Cheney Co. ............. 52 
Carbone Corp., The, Chemical 

POUMIGMIONG TI1V.. 2... s0si00:s 000000408 803 
Dean Panel Coil Div., Dean Prod- 

SHUR GEIL UL bh scdesbesees oarduicdeck 184 
BORIS SNOUGIICR, TNC, <...0. 2050000600 131 
Fansteel Metallurgical Corp........ 617 
Giascote Products, Subsidiary of 

ONE CR CU Oe 0 rs 596 
PORTED ATIVINC: 5.56.0 0.0.00 650000000508 645 
Knight Co., Maurice A............. 586 
Packed Column Corp..........ss0. 1171 
PMOCTECHS SEE, BSD 6.000600 0000050 a 1008 
Service Bureau Corp.........ss00. 1070 
SOwer i70N WOPkKS, INC... 6000000 977 


United States Stoneware Co., The..111 


ACIDS 
Hercules Powder Co.......00s<0<.cscses 916 
Scientific Glass Apparatus Co., “ae: “339 
Stauffer Chemical Co.......... 30-934 
359-961 
West Virginia Pulp & Paper Co....944 
ACID RESISTING MATERIALS 
AmMpco BICLAL; FIC. o.oo sssc00ce0se% 412 
American Agile Co., The, subsidiary 
of ‘The Naige Co., Inc... .....0s00 91 
Automotive Rubber Co., Inc... .802-804 
PRGPATCHS MSACNOS os 0:00 4.00000 0806 108 
Bartlett-Snow-Pacific, Inc. Pacific 
Div. & Bartlett-Snow Div........ 569 


Bishop & Co., J. Platinum Works 
936-938 
Buck & Associates, Carl........... 1083 
SRROTD POW MSQTD «ooo s6 5 0 00000500 1045 
Cobalt Information Center, Battelle 
Memorial Institute 
Corning Glass Works.. 


Dean Panel Coil Div., Dean Prod- 
DUES CO ERR ae rene. 84 
Duriron Co,, Inc., THe... ....0. 520, 532 
OU EOE C1 a aaa sree ef 971 
Falls Industries, Inc...........e00. 131 
Fansteel Metallurgical Corp Lean ane 617 
RMU OPE TS, TAG. 6 6 o60.0:5.5.0 0040004 8 
Glascote Products, Inc., Subsidiary 
OIE wD NS Saisasso es cuw sheen 
Harmer Co. Tne BH. MM. oo. sccescece 834 
BIAVER TAGUBITIOS, TNC... 5. 0.0:0:0:000006 546 
Haynes Stellite Co., Div. of Union 
RSMNUOMES ADMD, |. o5.0 so -sic.e 00s a'e 460, 470 
Hercules Powder Co.............00. 916 
Heil Process Equipment Corp...... 1305 
Bnight Co., Maurice A...........0 586 
Kraloy/Chemtrol Co. ..........06- 1111 
OECD... BNC... “TIC. 0c<0.00000:0000 1201 
Lead Lined Iron Pipe Co........... 70 
Metal Cladding, Inc............... 1184 
Permutit Co., a Div. of Pfaudler 
Permutit, BOR csktuscccacaae 141 


110, 

Pfaudler Co., a Div. of Pfaudler 
Permutit, Inc. 110, 
Protective Plastic Co. Div. of Eberly 

Dynamics, Inc. 1411 


ee) 


Resistoflex Corp. .......... 893-895-897 

— Glass Apparatus Co. — 

Terriss-Consolidated Industries 
1313-1315-1317 


United States Stoneware Co., The..111 
Valcor Engineering Corp.......... 1283 
ADHESIVES 
Bemis Bro. Bag Co............. 
Engelhard Industries, Inc...... 


Haveg Industries, Inc............... 
Hercules Powder Co...............- 
Radiation Applications Inc 





Raybestos-Manhattan Inc. ......... 820 
Stauffer Chemical Co........... 7. 4 


United States Stoneware Co., The. .111 


ADSORBERS 
Barneby-Cheney Co. .........+ee0. 2 
Buflovak Div., Blaw-Knox Co....... 581 
ONS CEOS CC aoe 803 
Corning Glass Works.............. 134 
Haveg Industries, Inc............... 546 
TO ESO: 20 Sige ee She ry a 435 
Linde Co., a subsidiary of Union 

Carbide ‘Corp. Skis sibin ie ie esis hes Wie 1127 
National Carbon Co., Div. of Union 

Carbide Corp. ........... . +460, 470 
Pittsburgh Lectrodryer Div., Mc- 

Graw-Edison Co. .......sesceeee. 931 

AERATORS 
BmCoO COMp,, “TCs sissies ssdveesoe 80 
General American Transportation 

OCC er 435-36-42-46, 4 
RUB MOD bg occcnsanaens>asnumawace 
Kinetic Dispersion Corp...... 1367- i369 
Penberthy Mfg. Co., Div. of Buffalo 

RIKCLURSSO ROKSIED,  <.0 09:5 i0'0-0 10 4.0.0 <0 0:08 1 
Scientific Glass Apparatus Co., 

SMG Pica snn dou sskekasdadsabeseeen 332 
SUCTE OF 1 aa 6 eee 898 
Tower Iron Works, INC... «2.6.2.0 977 

AGITATORS 
Alsop Engineering Corp........... 381 
GRE BIOW AIOED. 4. os0c0sccecceccce 04 
Chemicolloid Laboratories, Inc..... 618 
Cherry-Burrell Corp. .............. 913 
ESTATES Se CC aaa = 
UTS 6) i | TP Ae oe ee 
Devine Mfg. Co., J. P........ 1354- i386 
Eastern Industries, Div. of Labora- 

tory For Electronics, Inc........ 1275 
FUIMCO AGOPP., TiC ..0 0's cc sccseecece 80 
Ertel Engineering Corp............. 623 


Falcon Mfg., Div. of The First Ma- 
CHINETY CIOTD, 6..0000c008e 1418-1420 


Gattoner O0., THRE. «6.000 20080600000 843 
—— American Transportation 
435-36-42-46, att 


teoen “Mfg. Co.. 
Gump Co., B. F.. 
Hardinge Co., CE rer Se , 582 





Haveg Industries, Inc.............. in 
Hockmeyer & Co., Herman........ 


Howes Co., Inc., S......cccccees 43 on 
Hudson Indusiries Corp. 

RRONAC TINO): 6's ose re ssc -8:359:6:510:6.010' se ob.8 1095 
Heil Process Equipment Corp..... 1305 
Kinetic Dispersion Corp...... 1367-1369 
Lee Metal Products Co., Inc........ 1384 
Lehmann Co., Inc., J. M........... 60 
Madden Corp., The............... 1136 
Mixing Equipment Co., Inc......... 146 
Morehouse-Cowles, Inc. ........... 814 
(SOE Ol Se eee erie 46 


Oakes Corp., The E. T............ 1424 
Patterson Foundry and Machine 
Co., The 54 
Pentinthy Mfg. Co., Div. of Buffalo 
Eclipse Corp. 1200 
Premier Mill Corp.................. es 
Philadelphia Gear C 
Read Standard Div 
TPS: C1. OS Gene renee ee me Sern 162 
Schuco Scientific Div., Schueler . 


Pee e eee r eee eer e reese sreseseens 


Co. 
Schutte and Koerting Co........... 61 
Scientific Glass Apparatus Co., Inc. .332 
Sonic Engineering Corp., subsidiary 

of Wood Conversion Co......... 1181 
Star Tank & Filter Corp.......... 233 
Terriss-Consolidated Industries 

1313-15-17 

Tower Iron Works, Inc............ 977 
TIER TIS CO., INC. 0c000s0se0s 1447-1449 
Young Machinery Co., Inc., The... .833 


AIR CONDITIONING APPARATUS 


Air Preheater Corp., The... .1104-1106 
American Air Filter Co., Inc....... 676 
—— Halton & Hickman wei 


ucts, Inc. 


ee 


Let CP CIC NRA re eae are i330-ian1 
General Electric Co.............0.- 

Niagara Blower Co.............0++ 655 
Norcross Companies ...........+++ 868 
Westinghouse Electric Corp........ 510 
POT MOIDS. 6:60 60 6 0.610. 9010'6.0,0'0 1358-1360 

ALARMS 

Brooks Instrument Co., Inc........-. 998 
Burling Instrument Co...........: 9 


Edison Industries, Thomas A., In- 
strument ‘Div. 8 
Gems Co. 
Hastings-Raydist, Inc. 
McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
BUCA ONY 5 -60:6:0;6.0:5.0.9 000505018 1343-45 
McNab, Incorporated 39 
Magnetrol, Inc. 
Mine Safety Appliances Co........- 158 


woo Instruments & Contre’. 
Richardson Scale Cor ee 21 
Scam Instrument Co., Inc., The.. ae 


Taylor Instrument Companies an 1 
Terriss-Consolidated lade 13-15-17 


Union Industrial Equipment Corp. . 10% 
Warrick Co., Charles F 1343 


ALCOHOL 


Continental Oil Co., Petrochemical 
Dept. 940 


SeKCCE CCRC CCE COCO CCE S SENSOR 


Compiled from information supplied to International Exposition Co. No responsibility assumed for errors or omissions. 


354 


November 13, 1961—Cuemicat ENGINEERING 














DON’T BE HANDICAPPED BY 
OUTDATED SPECIFICATIONS! 
ti YOU CAN SAVE MONEY ON 
. 546 
= PROCESS PIPING SYSTEMS! 
1095 
1305 
= | 
ft IMPROVED FITTINGS DESIGN AND 
146 
ce NEW PIPING STANDARDS CUT COSTS! 
1424 
ne 
154 
ilo 
_ , ' — . ' f , 
oo A | ¢ AS @ The ultimate installed cost o corrosion- 
a P x fae resistant process lines can be substantially 
& ' y= RS: ‘ reduced ... where pipe line design specifi- 
,. 845 a an 4 
aa we cations take full advantage of up-to-date 
im developments in improved fittings design 
233 and new piping standards. 
15-17 
977 
a The most recent issue of the Code for Pressure Piping, ASA B31.3-1959, allow 
of light wall Stainless Steel Schedules 5 and 10 pipe and fittings for critical process 
Us lines to a degree not possible with outdated specifications. The broader scope of 
- pressure-temperature operating conditions included in this new code, permit 
e363 putations utilizing these more economical wall thicknesses. This, plus a specification 
ia recognizing the efficiency of Speedline fittings, guarantees a soundly designed 
-129 system at a /ower installed cost 
a system at a /ower install 
B88 Every Speedline fitting has built-in advantages that contribute to lower 
B-1360 installation cost because they are designed especially for use with light wall 
Schedules 5 and 10 pipe. Speedline’s extra length feature means butt joints 
™ are easier to align and easier to weld because you’re always connecting 
- 9 “straight to straight’’. There’s ample clearance to attach flanges to any or all 
it ends of a Speedline fitting without fouling —by expanding or welding. Speedline 
Ma aligning connectors assure sound socket-joining for both pipe and fittings. 
ict With Speedline —one fitting does it all. Review your process piping specifications 
sain to be sure they call for all of the cost savings possible with light wall pipe 
. 158 and modern Speedline fittings. 
71429 
ee 
Aa SEE US IN BOOTH NO. 980 AT THE CHEM SHOW 
“15-11 
1076 
. 1343 
SZ Cttttie CORROSION-RESISTANT FITTINGS 
ai ® STAINLESS STEEL * ALUMINUM * SPECIAL ALLOYS 
89d 100R 
A PRODUCT OF HORACE T. POTTS COMPANY * 500 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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Hurricane 
Pulverizer- 
Classifier 


For Sub Sieve Processing 


e Uniform particle reduction 
to any desired fineness 


e Precise classification 
e Accurate quality control 


e Extra high capacity 
increases production 


When specifications call for uni- 
form fineness between 150 microns 
to one micron, you can get accu- 
rately controlled size reduction and 
sharp classification in one pass with 
the Bauer Hurricane Pulverizer- 
Classifier. 

The efficient Hurricane is preci- 
sion built for dependable, long term 
service. It is extremely versatile and 
can be used to process a wide vari- 
ety of dry, friable materials. Because 
it has a higher operating capacity 
than conventional equipment of this 
type, the Hurricane assures higher 
production with no increase in 
floor space, 

This modern pulverizer is avail- 
able in two sizes—24” with a 60 HP 
or 75 HP motor and 30” with a 100 
HP or 125 HP motor. Why not in- 
vestigate its potentiality for upgrad- 
ing production in your plant? Ask for 
literature and other data today. 


The Bauer Bros. Co. 
Springfield, Ohio 


Visit Bauer in Booths No. 1430- 
31 at the Chemical Show in New 
York, Nov. 27—Dec. 1 incl. 
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Products .. . 


i ae 
Wallace & Tiernan Inc............. 686 
ALKALIS 
Stauffer Chemical Co........... 930-34 


ALLOYS, FERROUS 


Bishop & Co., J., Platinum Works 
936-938 
Te ORS: CCR: < a rere 309 
Cobalt Information Center, Battelle 
Memorial Institute .............. 957 
Crucible Steel Co. of America 


1151-1157 

Duriron Co: Inc., The... .....- 520-532 
Engelhard Industries, i. cus aa 
2: 


Haynes Stellite Co., Div. of Union 
Carbide orp. ....<00+% essex 460, 470 
International Nickel Co., Inc., The. i 
SGARKONS GSUCEL HOG, 5.0 00 s605.00 4000400 
Metal Hydrides Inc................ 364 
Stauffer Chemical Co...930-34, 959-961 
SS SOUR! MSD oss ocr sass se eeuasee 669 
Waukesha Foundry Co....... 1387- = 
Westinghouse Electric Corp........ 


ALLOYS, NON-FERROUS 


Aluminum Co. of America.......... 474 
Ampco Metal, Inc..........cescsece 412 
Beemer Engineering Co........... 1416 
Bishop & Co., J., Platinum Works 
936-938 


Blickman, Inc., S 
Cobalt Information Center, Battelle 


Memorial Institute .............. 957 
Crucible Steel Co. of America 
1151-1157 
Duriron Co., Inc., The.......... 520-532 
Engelhard Industries, Inc...... a 
25 
Oe eo ¢ i eee 971 
Fansteel Metallurgical Corp........ 617 
Harper Co., The H. M.......-.0c.e 834 
International Nickel Co., Inc., The. .509 
BONNAMPCIAL TNC. ....000c0c0ccvccecs 963 
Lead Industries Association........ 816 
Metal Hydrides Inc.............. . 964 
Tower Iron Works, Inc............. 977 
Waukesha Foundry Co....... 1387-1389 
Westinghouse Electric Corp........ 510 
Haynes Stellite Co., Div. of Union 
CATWIGE OED.. 2 o.0c206secnces 460, 470 
ANALYSES 
PUlbeTAte KSGED.. 65.06 00600 eaeasaees 1302 
Numec Instruments & weneene: | 
CU RR ae eee eee re en 142 
Service Bureau Corp.............. 1070 


Union Industrial Equipment Corp..1076 


ANALYZERS 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. . .333 
Cambridge Instruments Co., Inc....376 


Engelhard Industries, Inc...... 192-196 
225 
Fischer & Porter Co................ 496 
Forté noes MSD. Sakassannsee 1226 
PIOKDOLO TO0,, THE... co ccccscccescccs 519 
Greenbrier Instruments, Inc........ 882 
Hallikainen Instruments .......... ‘ata 
Industrial Nucleonics Corp........ 
1376- ista 
— eres. ess osecee an 
aboratory u nag om ODD s.s6 000% 1051 
Leeds & Northrup C ee 
Milton Roy Comp a Sakeeossnue ee 675 
Permutit Co., The, Div. of Pfaudler 
Permutit, BME Soa sesxciceeve 110, 141 


Pfaudler Co., The, Div. of Pfaudler 
Permutit, epee 110, 
=. Scientific Div., Schueler & 


Technicon Contro. 
Union Industrial Risin Corp..1076 


Wallace & Tiernan Inc............. 
Waters AssociateS ........e.eeeeee 1425 
ANODES 
Aluminum Co. of America.......... 474 


Bishop & Co., J., Platinum wa 
-938 
Cobalt Information Center, eres 
Memorial Institute .............. 
Duriron Co., Inc., The......... 520, 33 
~“——. Div., Great Lakes Carbon 


ee ee ey 


mnesihard Industries, Inc...... =a 

H} 
Heil Process Equipment Corp...... 1305 
International Nickel Co., Inc., The. .509 
Lead Industries Association........ 816 
United States Stoneware Co., The..111 
Wallace & Tiernan Inc............. 686 

ASBESTOS 

Carey Mfg. Co., The Philip. ..1211-1213 
Haveg Industries, ORES =. ais aise averee a eieee 546 
Hercules Filter Corp Bis (oversiavetoroec ere 213 
Keasbey & Mattison Co............. 822 
Miller Products Co., Inc........... 1092 
Raybestos-Manhattan, BING; 0c susesee 820 


Scientific Glass Apparatus Co., Inc. .332 
United States Filter Co..1139- 1141-1143 


AUTOCLAVES 


Artisan Industries, Inc............. 874 
Autoclave Engineers Sales ae 


Barnstead Still & Sterilizer Co...... 4 
Bartlett-Snow-Pacific, Inc., Bartlett- 
PSI DIU, ic o:is:o1s a0 oinin'e 06.0 019 sesaial 569 
Bethlehem Foundry & Machine Div. 
of The Bethlehem Corp... .1426-1428 
BIAW-BMNOK CO. ooccscccscccssaneces 81 
Chicago Bridge — ROO sss suewowne 14 
Devine Mfg. Co. 
Falcon Mfg. Div., ‘ine First moe 


oe ol. Sse eee: “- 
Fansteel Meiailureical COLD. ..6305 617 
General American Transportation 
of}: 435-436, 442-446, 495 
Ginstate Products, Inc., subsidiary 
of A. O. Smith Corp Sa vaibia se aveiuvert Sele 596 
Groen. MIG, CO.....0.0 00000 ccc scenes 1403 
High Pressure Equipment Co., Inc. 
1215-1217 
— Foundry & Machine Co. "154 
Permutit Co., The, Div. of Pfaudler 
Permutit Inc. .............++ 41 
Pfaudler Co., The, Div. of Pfaudler 
Permutit Inc. ..........cee+: , 141 
Precision Scientific Co.......... st-3 


Star Tank & Filter Corp..........-: 


Tower Iron Works, Inc..........-+: 977 
Tri-Kris Co,, INC. ......0csee 1447-1449 
Wilmot Castle Co...........--eee 1 


AUTOMATIC TEMPERATURE CONTROL 
American-Standard Controls Div. a 


Brooks Instrument Co., Inc.......+: "199 28 
Burling Instrument REE 9 
Cherry-Burrell Corp. ........-++:+: 913 


Edison Industries, Thomas A., In- 
strument Div. ..........-eeeeeees 908 
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Convey: 


Cuemi 








r=¥- =} (= 3) 


(eo [UT Kol. ¢=¥-9 am Ke) 


CLEAN! 





just swing 


ALL doors 
open in 
seconds 
or 


remove 


ALL doors 


completely — 
in 
minutes | i 





You asked for it and Proctor’s got it—a Conveyor 
Dryer that’s easy to clean in the least possible 
time. 

Every panel, on both sides of the PROCTOR 
Conveyor Dryer Housing can be completely re- 
moved or can be simply swung open in either direc- 
tion. There are no motors, conduit or piping to get 
in the way or be disconnected. This is the ultimate 
in accessibility! 

Inside everything is smooth and easy to clean. 
The square tube frame avoids crevices; the tight 
fit between the stationary and the moving con- 
veyor side-guards minimizes sifting. 


See us at 
Booth +684 
at the 
Chemical Show 
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Yes, here’s the Conveyor Dryer that lets you 
clean more frequently without losing valuable pro- 
duction time. Cleanliness, of course, is so impor- 
tant to best quality. 

There’s more to the story. Performance of the 
SCM Dryer is backed by PROCTOR’s long ex- 
perience and excellent reputation for quality proc- 
essing equipment, and a dependable Performance 
Guarantee. And . . . considering all costs ...a 
PROCTOR Conveyor Dryer costs less to own and 
operate! 

We'll be happy to tell you more. Just write, wire 
or telephone... 


PROCTOR & SCHWARTZ, Inc. 


SEVENTH STREET & TABOR ROAD «+ PHILADELPHIA 20, PA. 


Conveyor Dryers e Spray Dryers e Truck Dryers e Laboratory Dryers e Specialists in Machinery for the Textile Industry 












Now... AN ECONOMICAL 
SYSTEM FOR DIRECT 
MEASUREMENT OF 
TURBIDITY, CLOUDINESS, 
AND HAZE IN YOUR 
PROCESS PIPE LINES 





The Jacoby-Tarbox Industrial Turbidity Indi- 
cator/Controller is now being used with great 
success in brewery operations as well as a 


variety of chemical processes. 


Here is a simple system that is designed to con- 
tinuously monitor the turbidity, cloudiness or 
haze of a liquid by direct measurement in a 


process pipe line. 


Innumerable problems may be solved by the use 
of this Turbidity Indicator/Controller, and at 
low cost. Send the coupon below and we will 
mail you a copy of our brochure describing this 


system in complete detail. 





Available with explosion-proof 
housings for Class 1 Group D and 


Class 2 Groups E, F, and G. 


JACOBY-TARBOX CORP 


810 NEPPERHAN AVENUE e YONKERS, NEW YORK 


Manufacturers of 


CHEMICAL PROCESS EQUIPMENT e FULL-VIEW SIGHT FLOW INDICATORS 


JACOBY-TARBOX CORP., 810 Nepperhan Ave., 


Yonkers, N. Y. 


Please send complete information on your [_] Industrial Turbidity 


Indicator /Controller 


[_] Full-View Sight-Flow Indicators. 
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Products... 
PORDOLO 0.5 TING «0. 0:50 4000's 519 
Hallikainen Instruments .......... 1186 
Leeds & Northrup Co.............. 50 
Pe ch i eres ae 5. 1333 
Minneapolis-Honeywell Regulator 
Co., Industrial Products Div...... 635 
Research Controls, Inc............. 366 
Robertshaw-Fulion Controls Co., 
Fulton Sylphon Div............. 1293 


Scientific Glass Apparatus Co., Inc. S 
Scientific Development Co 


Taylor Instrument Companies...... id 
Trerioe 390:; TA. Ossi6cccckssseces een 128' 
Vapor Corp. Bi iuech susls nets «Sts she 1028 
Wiegand Co., Edwin L.............. 13 
BAGS 
Bemis Bro. Bag a. Sissel Oo 164-166 
FOUNCO COND, Tae. cisis. o:s:604:0 5 5 see 80 
Technical Paicicnters BRC. 56ccne 1372 


BALANCES AND WEIGHTS 


Dynametrics Corp. ............... 1311 
Exact Weight Scale Co., The....... 79 
MOWe BlAlC. CO... soos osicscicets 894-896 
Mettler Instrument Corp........... 339 
Numec Instruments & Controls 


COC a Oe ny: 429 
Schuco Scientific Div., Schueler ‘a 
Scientific Giass App -aratus Co.. Inc. .332 
Torsion Balance Co., 328 
Welch Scientific Co., The oats Oa 205 


BARRELS, DRUMS AND KEGS 


Delaware Barrel & Drum Co., Inc 

953-955 

Greif Bros. Cooperage Corp., The... 41 
Haveg Industries, Inc............... 5 
Multi-Meter Div., Rieke Metal shine: 

ucts Corp. 1033 

Package Research seeunienaes 


Pressed Steel Tank Co............. 631 
Rieke Metal Products Corp........ 1033 
Terriss-Consolidated Industries 
1313-1315-1317 
Norcross Companies .............+: 868 


BASKETS, DIPPING 


Bel-Art Products ..........0600s0068 937 
Cambridge Wire Cloth Co., The... .1423 
Newark Wire Cloth Co 183 
Multi-Metal Wire Cloth Co., Inc....214 
Tyler Co., The W.S 574 
United States Stoneware Co., The..111 


BEARINGS 


Carbone Corp., The, Chemical Equip- 
ment Div 80 
Beemer Engineering Co........... 141 
Doré Co., John L 
Ethylene Corp. 
General Plastics Corp.............- 967 
Haynes Stellite Co., a Div. of oo 
Carbide Corp. 0, 470 








Lead Taduetrics Association.......- "816 
PANNE RONG GOO oo 66 0s 3 ci6.s 0 6.6 550-40 Oe 165 
Raybestos-Manhattan, Inc. ........ 820 
Westinghouse Electric Corp.......- 510 
BELTS 

Cambridge Wire Cloth Co., The.. . 14 
General Plastics Corp............+: 967 

Great Western Mfg. Co..........+++ 216 
NOrwalk CO., THC. eos 500065000 sens 20 


Raybestos-Manhattan, Inc. .......-820 
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The Demister, a versatile tool used to improve 
the performance of process equipment, has proven 
its efficiency and process cost savings in over 
10,000 installations. 

Now, Demisters constructed of Teflon are reg- 
ularly available for the first time, and they 
present a complete solution for corrosive en- 
trainment. They are being manufactured in all 
sizes, both in the sectional construction for 
installation through a manhole and in the one- 
piece full-diameter construction. The performance 
of the Teflon Demister is fully equal to that of 


SEE THIS TEFLON DEMISTER WORKING AT THE CHEMICAL SHOW. 





NOW 


YORK) 














IN 
TEFLON 


DuPont trademark for it’s 
Fluorocarbon Fiber. 


a high efficiency Demister constructed of stain- 
less steel, Monel, or other alloys. 

Satisfactory for use with all process materials, 
the Teflon Demister is particularly useful with 
highly corrosive materials such as sulfuric, hy- 
drochloric, and other mineral acids; formic, ace- 
tic, and other organic acids and acid chlorides; 
corrosive metal salt solutions, wet chlorine gas, 
hydrogen peroxide, etc. 

Send us information on your operating 
conditions for our carefully considered 
recommendations. 


Send for Bulletin #961 


OTTO H. YORK CO., INC. 


West Orange 5, New Jersey 


Orange 7-3000 








DEMISTERS 


MIST EXTRACTORS — ENTRAINMENT SEPARATORS 








TO ELIMINATE 
CORROSIVE 
ENTRAINMENT 








VERTICAL 
PUMPS 


WITH 


NO SUBMERGED 
BEARINGS 
FOR PUMPING 
ABRASIVE 
CORROSIVE 
SLURRIES 











2” Dual Discharge 
Pump for pumping 
molten caustic slurry. 


Cross section of 
Dual Discharge 
Pump. 


This rugged type of service calls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 
Write us — no obligation. 


LAWRENCE: 
PUMPS 
INC. 


371 MARKET STREET, LAWRENCE, MASS, 








Write for Bulletin 
251-2 for complete 


summary of Lawrence 


vertical pumps. 

















Products ... 


BLAST EQUIPMENT—SAND 





National Engineering Co........... 695 
PARROT. SOODD, «6 0iss cis oye0cie serene 681 
Sly Mfg. Co., The W. W............ 73 
Wheelabrator Corp. ............... 193 
BLENDERS 
ADE, Ine., Pal 'O. .6.5 <0 siccisvecianes 49 
B-I-F Industries, a Div. of The New 
York Air Brake Co............... 660 
Baker Perkins Inc., Chemical Ma- 
CRUITGRRY. BOL cigs sis 6/e:b.0.sieie cro 560, 609 
Bauer Bros. Co., The......... 1430-1431 
Bethlehem Foundry & Machine Div., 
The Bethlehem Corp....... 1426- 1428 
Canada Department of Trade 
COMMEICE .....6056.000 1150-52-54-56 
Chemicolloid Labs, Inc 618 
Cherry-Burrell Corp. .. 
PAY. X90, NCD. Bh o:o 0 see sew wera 238 
Devine Mfg. Co., J. P......... 1354- = 
METAUOVBUET, UTICS -oisis-0:0-0:0.0:6:0:6.6.0 500/00. 590 
Fitzpatrick Co., The.........-ssse0. 176 


Fluid Energy Processing & Equip- 

AIRENNG ROO. a 6506.0 9 0:0 bis eeisicebsineied 813 
a American Transportation 

Sica wettesiee 435-436, 442-446, 495 
General Machine Co. of New Jer- 


Biase ea ieee lob Sins Siecae d sis aieiels 139 
Gitrord- WHRIOG, HOOS 6i0is is 6 05s 0 '5:0::6:0 aici 234 
Glosta Mfg. Co., Ltd. 

1150-1152-1154-1156 
Groen 78 ROO isc -orsis wis Siento aie 1403 
Gump Co., B. F......... 1022-1024- of 
Hockmeyer & Co., Herman........ 1178 
Howes Co., Inc., | Remeiapetent 943-947 
— - Sanderson Engineering 2 

NBD) as ny sailotes0\e ioe ole Slo wisie wre loveleretonis 
DIR REBERT, ADO. 5 2030 620-0 :0:0'6:0 0 45 ois gee 
Littleford Bros. Inc.......... 1262- i26! 
Miller & Son., Inc., Franklin P., 

RUDPEMC WIV. 6.6c.0 o0000 ccc vecsts 1010 
National Engineering Co........... 695 
Oakes Corp., The E. T............. 1424 


Patterson Foundry and Machine 
NBD SHAE boone caisiars ais ssisios0'g a Gata esiea ee 154 
Patterson- Kelley Co., Inc., The 
188-190, 215 
Permutit Co., The, a Div. of Pfaudler 
Permutit, Inc. ..............: 110, 141 
Pfaudler Co., The, a Div. of —— 
Permutit. Inc. ............... 110, 141 


Premier Mill Corp................: 941 

Productive Equipment Corp...... . 224 

Pulverizing Machinery Co., a Div. 
of American-Marietta Co........ iia 


Rapids Machinery Co., Inc......... 
Read Standard Div. of Capitol 
PLOGUGCES COLD: oc coc c ccc cceciey 162 

COATS pa CS 6h SG eS ee eee 1231 

Ross & Son Co., Inc., Charles. .994-996 

Scientific Glass Apparatus Co., Inc. .332 

Sonic Engineering Corp., subsidiary 
of Wood Conversion OE circ aae 1181 

Sprout, Waldron & Co., Inc..... 846-848 

Strong-Scott Mfg. Co., The. .1274-76- A 

Sturtevant Mill Co..............ee08 

Terriss-Consolidated Industries 


1313-15-17 

Tote System Div. of Hoover Ball & 
RC IAT 5-5 iopsiais ovslaze:os0-0'0 6.0,0°0 856-58-60 
Tower Iron Works, Inc..........-- 977 


a o' States Stoneware Co., Inc., 


BLOWERS 


Allis-Chalmers ee 
American Agile Co., The, subsidiary 
of The Nalge Co., Inc........+++: 917 


ge GCL: |, 7) eer crs 45 
Fairbanks Morse & Co., oma 
OLY: cocssco ance Socomeseneee 321-1323 
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J.BISHOP ae. CO. platinum works / MALVERN, 


A JOHNSON MATTHEY ASSOCIATE 


OFFICES: NEW YORK e PITTSBURGH 
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PROBLEM-SOLVER 


There are three basic reasons why this brand 
has been stamped on so many successful 
projects recently. 


REASON NO. 1—Platinum Metals have a 
superior combination of properties .. . re- 
sistance to high temperatures, exceptional 
corrosion resistance, catalytic action. 


REASON NO. 2—Platinum Metals perform 
and continue to serve—often where no other 
materials can endure. 


REASON NO. 3—Platinum Metals are 
cheaper than you think, because of their high 
recovery rate. 


We make Platinum Metals in all shapes 
and forms. . . sheet, strip, foil, wire, tubing, 
gauze, salts and chemicals. And we operate 
complete catalyst and scrap recovery units. 
Clads and composites also available in many 
forms. 


Bulletin No. P-6 tells our story. Write 
for it. 





‘METALS FOR PRECISION AND PERFORMANCE” 


CHICAGO 


°e ATLANTA @®© HOUSTON @® LOS ANGELES 


PENNSYLVANIA 


361 





Products .. . 


FIO=TTONIS, INC. 2.2202 vs cccccees 1115 Miller & Son, Inc., Franklin P,, 
Haveg Industries, Inc 54 Supreme Div. 
Hoffman Industries, Inc., Ai Stokes Corp., F. J 
pliance_ Div. 139 Thomas Engineering Co 
Niagara Blower Co 
Patterson Foundry and Machine 
Co. 154 BUCKETS, ELEVATOR 
Roots- tog it ow Blower Div. of 
resser Industries 595 . 4 i 
Schutte and Koerting Co “tia oe einen 
Spencer Turbine Co., The ° 
Sulzer Bros., Inc 
Westinghouse Electric Corp 51 
Northern 3 Div., Buell a. . 
neering Co c 9 
Young Machinery Co, Inc. ‘The..833 {ink Belt Coo) e222, 185 
be - Co., L. J. Div. of Aero- Rapids Machinery Co., Inc 162 
ow Dynamics, Inc 1094-1096 Read Standard Div. of Capitol 
Products Corp. @ 
BOILERS Young Machinery Co., Inc., The.. 


Air Preheater Corp., The 1104-1106 BUILDING MATERIALS 
ncaa gu Corp. .1174-1176 
clpse oluer Division, Carey Mfg. Co., The Philip. ..1211-1213 
Fuel Engineering Co Lead Industries Association 1 
Vapor Corp. .....ssecccccccccscoes 1028 US Steel Corp 
Vogt Machine Co., Henry 


Complete line of BOILER COVERING AND INSULATION vaeeeenes 


gaskets Carey Mfg. Co., The Philip..1121-1213 Cone Comp, The, Chemical 
Eagle-Picher Co., The 1167-1169 Carlisle Gas Burner Corp 


Kennedy Van Saun Mfg. & Engi- 
1036 


s s 
Pr ecision BOLTING CLOTH peatesty terteering Corp 
Precision Scientific Co 


. Abbé, Inc., Paul O 49 Renneburg & Sons Co., Edw 
mac ine pal S Buffalo Wire Works =. Inc Schutte & Koerting Co 
Great Western Mfg. C 216 Scientific Glass Apparatus 
Gump Co., B. F Inc 
Newark Wire Cloth Co ~ 183 poutbelnbien ea 3 Co. 


s 
S ecial Southwestern Engineering Co. 46-48-1250-1252 
1250-1252, 1246-1248 Selas Corp. of America 979-981 
Technical Fabricators Inc 1372 Thermal Research & _— 


fabrications Tyler Co., The W. S D. OF 51 


hea 
BOTTLING MACHINERY CABINETS—CHEMICAL, FILING AND 
LABORATORY 


faciliti oduce and 
ence and facilities to produc nein gs Ng 


supply Teflon products both of a Pfaudler Co., The, a div. of Pfaudler 

custom nature as well as mass pro- Permutit, Inc. 110, cgi ian acs 

duced items. Terriss-Consolidated senate: Kewaunee Mfg. Co 

The Teflon gasket line runs from irae Faboraong Puen Co, ae 
simple Pyrex* pipe and flange gas- of Crewsak Perseus Corp { 6 
kets through Teflon covered steel BRICK, ACID PROOF Protectoseal Co., The 


adapters; slit and machined envel- Scientific Glass Appartus Co., Inc. .332 
Buck & Associates, Carl 


ope and ring type companion flange : ae 

gaskets; solid Teflon ring, full face Harbison-Walker ne CALCINERS 

and rectangular gaskets; hand hole Heil Process Equipment Corp 

and manhole gaskets and envelope ry ze. Mange don A is 5 —- — -Pacific, Inc., Str 

: nite ates Stoneware Co., a now Div 

gaskets for schedule 5 and baad PIP 1 Davenport Machine & Foundry Co. + 

Chem Flow’s broad experience in sani wee Inc. ‘ei 

roducing Teflon products of this nera preemies age a ion. 

es es thar they have the BRICK, INSULATING standin, re ne 35-436, 442-446, & 
: pe ardinge Co., 

equipment and ability to handle Harbison-Walker Refractories Co. Kennedy Van Saun Mfg. & Engi- 


our small quantity, experimental ag neering Corp. 1036 
: . =o Nichols Engineering & Research of 


ining requirements as well as 
machining req Corp. 


your full production runs. Rennebure & Sons Co., Edw 
*T.M. Corning Glass Works BRICK, REFRACTORY Standard ’steel Corp 


WRITE FOR BULLETIN TS-1 Harbison-Walker Refractories Co. 


sTEAP CHEM SHOW 1241-1243 CALORIMETERS 
BOOTH 1045 


ision Scientific C . 
low CHEM FLOW CORP. meee gal MAKING ene ‘Div. Schueier “1p 


Chem Flow has the ability, experi- 
Permutit Co., The, a div. of Pfaudler 
0, " Blickman, Inc., S 








193 Paterson Avenue 


Little Falls, N. J. 
Carver Inc., Fred S 


SURI te Fitzpatrick Co., The 
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INDUSTRIAL —ENGINEERED EQUIPMENT 


- for liquid Clarification - * Recovery - Treatment 





























"TUBULAR FILTERS 


COMPATABILITY of the filtering equipment with the filter- 
ing job is the reason why operators rely on Industrial for low- 
cost destruction of toxic waste, or for clarification, recovery 
or treatment within the system. 

Why not investigate Industrial’s Engineering Survey Serv- 
ice? . . . for a thorough appraisal of your needs by qualified 
chemists and engineers. Write for details and . . . 


See our advertisement Chemical Engineering Catalog. 





INDUSTRIAL FILTER & PUMP MFG. CO. 
5918 OGVEN Ave. CICERO 50, ILLINOIS 
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yO LLL 
at High Peripheral Speeds 





CHEMLON YARN 
PACKING Made of 
TEFLON* FIBER 


Chemlon Multi-Filament Yarn Packing gives you two important ad- 
vantages not provided by other types of braided or molded Teflon 
packing: (1) positive sealing efficiency at high peripheral speeds; (2) 
a cooler running stuffing box under severe service conditions. 

It can be used to handle the most destructive acids, alkalis or sol- 
vents. The excellent thermal properties of Teflon, combined with the 
softness, resiliency and fluid retentive properties of fine fiber construc- 
tion, adapt it to high temperature conditions to +400°F. and periph- 
eral speeds up to 1000 fpm. The packing is made firm and dense by 
means of a special process which eliminates large voids. 


HERE’S PERFORMANCE PROOF: —Fluid handled: 45% H2SO, (im- 
pure) at 170°F. Operating conditions: 144” pump shaft at 1700 rpm. 
or 55 fpm. peripheral speed. Result: 46 days good service. Previous 
best service record 7 to 10 days. 

Chemlon Yarn Packing is available in spool or coil form in a wide 
range of sizes from 6” up. Style C-45 is surface-lubricated with Teflon 
suspensoid, while Style C-30 contains no lubrication. 

Send for Bulletins Nos. P-321 and P-325. Crane Packing Company, 
6451 Oakton Street, Morton Grove, Ill. (Chicago Suburb). 

In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 


*DuPont trademark 


Om S Sz fr & 


pate aa SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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Products . 
CANS 
Protectoseal Co., The............. 1286 
CARBON 

Barnebey-Cheney Co. .............. 52 
Carbone Corp., The, Chemical 

Equipment Div. .........+se+e0s. 803 
Electrode Div., Great Lakes Carbon 


ROISIEO, 1 /o5io.eie 010 bis e504 wise eies @apeaieis 46 204 
— Dept., Great Lakes ns 


eee meee eres eereseeeessesesese 


04 
west om Vitgiatin Pulp and Paper Co.. .944 


CARBOY TILTERS 


Package Research acetate 


1261-1263 

Scientific Glass Apparatus Co., Inc. a 

Sterling-Fleischman, Inc. ........ 077 

United Box & Lumber Co......... 108 
CARS, TANK 


General enters” Transportation 
NOON: 9% scatcasse 35-436, 442-446, 495 
International Nickel = Inc., The. .509 
rn Div. of Pullman, 
BMGs beac seen ncceaGeoksGs ckaneee 
Transport Leasing Co., subsidiary _ 


PUUMBN, TC. ..cccccccccccsesios 9 
CASTINGS 
Allis-Chalmers ....... EO . 636 
Ampco Metal, Inc. ..........seeee. 412 


Bartlett-Snow-Pacific, Inc., Pacific 


REE Foundry & Machine Div., 


The Bethlehem Corp. ...... 1426-1 
Cobalt Information Contes, Battelle 

Memorial Institute .............. 957 
Cooper Alloy Corp........seeeecceee 108 
ROTAIIC MEO. osc is:010'9 -winiaiwis's 0:60 4/0 0's gajgee 422 


Duriron Co., Inc., The......... 520, 532 

Engelhard Industries, ong . 192-196, 225 

Hardinge Company, 

Haynes Stellite Co., a Div. of Union 
Carbide Corp. .......seeeeees 460, 470 


Hills-McCanna Co. .......... 1307-1309 
Kennedy Van Saun Mfg. & —_ 
neering COrp. ....cccccccccccece 1036 
Sprout, Waldron & = Inc. ...846-848 
Waukesha Foundry Co....... "1387-1389 
Westinghouse Elecric. Corp ....2.26 510 
CATALYSTS 


Aluminum Company of America....474 
Barnebey-Cheney Co. ........sse0+ . 62 
Bishop & Co. Platinum Wor ‘ks, J iss. 938 


Catalytic Combustion Corp........+ 
Cobalt Information Center, Batiale 


Memorial te. sié(eb eso @unee 
Eagle-Picher Co., The........ 1167-1169 
Engelhard Tndustries, Inc. .192-196, 225 
Oxy-Catalyst, sebsnaesawaee 
Simon-Carter a ‘snaawes ieiseee a 
Wallace & Tiernan, Inc..........++ 686 

CELLULOSE 


— Dept., Great Lakes Carbon 
TDS esau se basse es sawsisesie oe 
Filterite Corp. ..cececccccece 
Hercules Powder Co...... 
Instruments, Inc..... aes 
Radiation Applications, Inc.......- 1438 
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CEMENT 


Aluminum Co. of America......... 474 
Buck & Associates, Carl........... 1083 
Engelhard Industries, Inc.. .192-196, 225 
Harbison-Walker Refractories, Co. 


1241- yer 
Haveg Industries, Inc. ............. 546 
Knight Co., Maurice A............ 586 
Patterson- -Kelley Co., Inc., The 
188-190, 215 
Thermon Mfg. Co........... 1207-1209 
United States Stoneware Co., The. Sb 
CENTRIFUGALS 
American Agile Co., The, subsidiary 

af Tne NaIPe CO... csc vcesecceces 917 
American Tool & Machine Co...... 862 
Baker Perkins, Inc............. 560, 609 
Bauer Bros. Co., The......... 1430- — 
mera MABCHINE CO. «2. cc cscs ccseses 
PTA AIRES, 655-5,05515:s 9 0-010 0 0.00'e eo cae 343 
Cherry-Burrell Corp. ............. 913 
De Laval Separator Co., The....... 94 
Teg OU ee 6.) oe eee 531 
Kraloy/Chemtrol Co. ............. 1111 
Miller Products Co., Inc........... 1092 
Permutit Co., The, a Div. of Pfaudler 

Permutit, Ine. prensintane levees aie ieiots 110, 141 
Pfaudler Co., The, 2, Div. of Pfaudler 

Permutit,  gatoataaenayipdens 110, 141 
Precision Scientific Co.......... 370-372 
Scientific Glass Apparatus Co., 

gE ee ere re 332 
Sharples Corp., The........-.se0e0s 485 
Sorvall, Inc., ERY 316 
Western States Machine Co., The 

1206-08-10 
Wemco Div. of Western Machinery 

CS erie err rer 1044-1046 
Wheatley Pump & Valve Mfg., 

eee rere 1415, 1432 
Tolhurst Centrifugals Div. Amer- 

ican Machine & Metals, Inc...... 506 

CERAMICS 
Bowen Engineering Co., Inc....... 106 
Cobalt Information Ren Mn Battelle 

Memorial Institute .............. 957 
BUDE ONDE bioc.05:5.0-008 040500000 1302 
SPRUE COn THC. 66-6 0 cca cs eccsoees 843 
General Plastics Corp............. 967 
Glascote Products, subsidiary of A. 

RP IIE COEDS. x oi0.50.5 0000s coos 596 
Haveg Industries, Inc............... 546 
BRGHMGINCUAL TNC. oo. .c0s 505 ccccces ee 963 
Keystone Valve Corp......... 1236, 1263 
Knight Co., Maurice A............ 586 
Laboratory ‘Equipment COPD. «0.0.0.5 1051 
Lapp Insulator Co., Process Equip- 

RAMAN DEN. 553.5), alaie aig bint. 6 are Sie-ees 696 
Lead Industries Association........ 816 


Patterson Foundry & Machine Co., 
BSED Ris trcs rivet te siser sais ss said Wmileio 154 


he 
United States Stoneware Co., The. .111 


CHEMICAL STONEWARE 


Knight Co., Maurice A............. 586 
Lapp Insulator Co., Process Equip- 
PERT 5555 sai's 86s db. oye Bene baceLOS 696 


— Glass Apparatus Co., 


CHEMICALS, INDUSTRIAL 


Abbott 2 on Chemical Mar- -™ 


Bishop & Co. Platinum Works, J. 
936-938 
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Take the legwork out of 
liquid measurement 


Here’s practical liquid measuring —the modern 
way...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 
stored liquids at a glance. 


Completely automatic Liquidometer Gauges 
can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


Simple to install, and requiring no maintenance, 
Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


THE LIQUIDOMETER Corp. 


Dept. z LONG ISLAND CITY 1, NEW YORK 
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ANOTHER F&P 


INGHINESBUENDIERE 


on its way to work 


gee 


Final oheck-out of a 10-stream blender prior to shipment from the F &P 
Plant. ‘‘Building block’’ design gives full flexibility for specific applications. 


You undoubtedly read about the new F&P packaged 
Multi-Stream, In-Line Blending Systems just a short 
while ago. They were praised by the technical press 
and hailed throughout the processing industry. Fin- 
jshed units are being installed by important processors. 


If you are, or will be blending fluids, investigate 
these F&P continuous In-Line Blending Systems. 
Their unique electronic digital ‘“tmemory’’— which 
controls total quantity ratios—lets you blend any 


mre FISCHER & PORTER COMPANY 


A world-wide Instrument Company with plants in Australia, Canada, England, France, Germany, Holland, Mexico and the United States 


| 


number of fluids continuously, right in the pipeline, | 
to an accuracy within 144% of instantaneous rate. 


Full details are yours without obligation. Write 
for a copy of Bulletin 91-10-06—or tell us of your 
interests. Also, if you’d like to see a typical system | 
in operation, let us know. Fischer & Porter Company, | 
211 County Line Road, Warminster, Pennsylvania. 
In Canada, write Fischer & Porter (Canada) Ltd., 
2808 Jane Street, Toronto. 
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Products... 


Canada 2 alma | of Trade & 
Commerce 1150-1152-1154-1156 


Cobalt a ee Center, Battelle 
Memorial Institute 957 
— Oil Co., ee, 


Dept. 
aocthard Industries, Inc. .192-196, 225 
Enjay Chemical Co 946-948- a 
Hercules Powder Co 916 
Lead Industries Association 
Lignosol Chemicals Ltd 


Metal Hydrides Inc 

Michigan Chemical Corp 

Oakite Products, Inc 

Scientific Glass Apparatus Co. _— 


Inc 
Stauffer Chemical Co. .930-934, 959-961 
Wallace & Tiernan, Inc 686 
West Virginia Pulp & Paper Co.. 


CHEMICALS, LABORATORY 


Aluminum Co. of America 

Ansul Chemical Co 

Bishop & Co. Platinum Works, an oe 

Cobalt Information Center, Battelle 
Memorial Institute 

Engelhard Industries, Inc. .192-196, 225 

Metal Hydrides Inc. 964 

Scientific Glass Apparatus Co., 
MT mone aia a ieicre sec talg covers s On swiele 332 


CHEMICALS, PHARMACEUTICAL 


Abbott Laboratories, Chemical Mar- 
keting Div 918 
Ansul Chemical Co 95 
Cobalt Information Center, Battelle 
Memorial Institute 957 
Metal Hydrides Inc 
Michigan Chemical Corp 
— Glass Apparatus 
ne 
Stauffer Chemical Co. .930-934, 959- od 
Wallace & Tiernan Inc 686 


CHLORINATORS 


B-I-F Industries, a Div. of The New 
York Air Brake Co 660 

Benson Laboratories, Inc 

Clark-Cooper Div. Frederic B. Ste- 
0 eae rr 1138-1142 

Fischer & Porter Co 496 

Hudson a, Corp.(Chemap).1095 

Madden Corp., 1136 

Norcross ttn A 

Wallace & Tiernan Inc 


CLARIFIERS 


Alsop Engineering Corp 

American Tool & Machine Co 

Bird Machine Co 

Carver Inc., Fred S 

Centrico Inc. 

De Laval Separator Co., The 
PIOIT=OUVEL ING, .2... oo<cccccecesee 531 
Eimco Corp., The 80 
EOMIOD CIC. 0.000. 00ccrrecccecees 1422 
Hardinge Co., Inc 2 
MAME METACS 5 5. 5.50815.6;« 0/0004 aie Were ase 435 
—— Engineering & Research 7 


Perle ‘Ine 1 
Pfaudler Co., The, a Div. of Pitauider 
okra Inc. 110, 141 


Terriss-Consolidated Industries 
1313-1315-1317 
Toihurst Centrifugal Div., Amer- 
ican Machine & Metals, Inc 


CLASSIFIERS 


American Tool & Machine Co 
Bauer Bros. Co., Th 14 
Bird Machine Co 
Buell Engineering Co., Inc. 
Day Co., The J. H 
De Laval Separator Co., The 
Dorr-Oliver Inc. 
Dynametrics Corp. 
Entoleter, Inc. 
Hardinge Co., Inc 
Howes Co., Inc., S 
Kennedy Van Saun aan. & Engi- 
MOGEINE COLD: osc. cccsccccceseus 1036 
PR HGIG Oe oo seek ccs caevcwscweas 165 
Majac, Inc. 
Master Machines, Inc. 
Miller & Son, Inc., 
Supreme Div. 
Patterson Foundry & Machine Co., 
The 154 
Pulverizing Machinery Co. a Div. of 
American Marietta Co 632 
Separations Engineering Corp 
Sharples Corp., The 
SIMON=CArter CO, cisecsccceccesece 898 
Southwestern eg 
1246- 48- 1250- — 
Sturtevant Mill Co 421 
Toledo Scale, Div. of Toledo Scale - 


Corp. 
Wemco Div. of Western wee 
044-1046 


Co. 
Young Machinery Co., Inc., The. . 833 


CLEANERS 


American Sterilizer Co 

Bauer Bros. Co., The 

Branson Instruments, Inc 

Hoffman Industries, Inc., Air — 
ance Div. 1394 

Lead Industries Association 

Oakite Products, Inc 

Oxy-Catalyst, Inc. 

Peabody Engineering Corp 

Peerless Mfg. Co 

Sellers Injector Corp 

Spencer Turbine Co., The 

Westinghouse Electric Corp 

Wilmot Castle Co 


CLUTCHES 
PAO EG Ce 554 ccs Sete ccreasvicwas 165 
COATINGS (PROTECTIVE) 


Automotive Rubber Co., Inc.. -—T 804 
Buck & Associates, Carl 1083 
Carey Mfg. Co., The Philip. .1211-1213 


Cobalt Information Center, Battelle 


Memorial Institute 
Engelhard Industries Inc. .192-196, 225 
Enjay Chemical Co 946-948-950 
Ethylene Corp. 971 
Galigher Co., The 
General American Transportation 
Corp. 435-436, 442-446, be 
General Plastics Corp 
Heil Process Equipment Corp 
Hercules Powder Co 
Haynes Stellite Co., Div. of Union 
Carbide Corp. 460, 4 
Knight Co.. Maurice A 
Metal-Cladding, Inc 
Oakite Products, Inc 


107 
Permutit Co., The, a Div. of on 


Permutit, - Inc. 
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IN ACTUAL OPERATION 


at F&P Booth 496 


If you’re at the Chem Show, you 
can personally witness the amaz- 
ing ‘electronic memory”’ action of 
these unique systems. The unit on 
display will demonstrate two typi- 
cal systems: (1) a Two-Stream 
Blender with direct-reading ratio 
set and (2) a Multiple-Stream 
Blender—oscillator based with di- 
rect reading. 

If you can’t make the show, ask 
your local F&P field engineer when 
this “pilot” Blender will be shown 
in your area. 


Also at the show see these 
new F&P developments 


Systems for Chemical Processes 
Systems for Petroleum Processes 
Systems for Water Treatment 
“walk-around”’ cubicles dem- 
onstrate typical processes in each 
of the above operations . . . show- 
ing F&P capabilities in providing 
complete systems instrumentation. 


The Electronic Instrument Family 

. here’s a package of electronic 
instruments for measuring and 
controlling primary process vari- 
ables. Included are: a new self- 
contained miniature indicating 
controller, miniature and large size 
electronic recorders, and 2-wire 
transmitters. 


Flowmeters for every System need 

. latest designs of the four major 
types—variable area, variable 
head, obstructionless and _ inte- 
grating—including new transistor- 
ized magnetic flowmeter indicators 
and recorders. 


Make the F&P booth a ‘‘must” 
during the Chem Show week. 


It’s Booth # 496. 


a —) 
FISCHER & PORTER CO. 











Jet-swirl action. Gas, drawn upward through 
perforated plate, is divided into thousands of 
jets. Each strikes the wetted impingement 
surface directly above, bounding and rebound- 
ing against various grid surfaces. The turbulent 
intermixture of gas pressure and liquid causes 
complete saturation, 













See Us at the 
CHEMICAL 
SHOW 


Booth 73 
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IMPINJET " SCRUBBER 


High Efficiency...Low Operating Costs 


Now Sly brings you the simplest, most effective wet cleaning 
method known. The new IMPINJET Gas Scrubber assures 
thorough saturation of particles, even in sub-micron sizes. 

There are no moving parts. Complete cleaning results from 
the turbulent interaction of gas and liquid, as effected by the 
impingement baffle plate. 

Pressure drop and resulting power requirements are low. 
Liquid consumption is only 1 to 3 gallons per 1000 CFM at 
20-40 psig. 

The IMPINJET Scrubber utilizes the proven principles con- 
tained in the original Harmon patents basic in the development 
of the impingement plate scrubber. Single-plate units effectively 
clean gases resulting from a wide variety of industrial processes. 
Multi-plate units are available for absorption, cooling and 
extra-high-efficiency applications. 

For dust suppression, wet or dry, consult Sly — maker of the Dy- 
naclone, the self-cleaning, continuously operating dry dust a 


Send For New IMPINJET Catalog 
THE W. W. SLY MANUFACTURING CO. 


4771 TRAIN AVENUE e« CLEVELAND 1, OHIO e OFFICES IN PRINCIPAL CITIES 
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Products ... 


Pfaudler Co., The, a Div. of one 
Permutit, (Meriaeeenpadeap: 110, 141 
Radiation Applications TTD i 6s0 sais 1438 
Stauffer Chemical Co. .930-934, 959-961 
United States Stoneware Co., The..111 


COILS 

Dean Products, Inc., Dean Panel 

RSM AOIN 55 ioi6 a aisd sino ea sisieus aac 184 
Fansteel Metallurgical Corp........ 617 
BIC AS ois spins 00-000 0s 6906 60 1289-1291 
GTOGR TANG 000s o 68 ccs sosieseseccs 1403 
Lee Metal Products Co., Inc...... 1384 
Platecoil Div., Tranter Mfg., Inc... 10 
Stainless Products Corp........... 1158 
Westinghouse Electric Corp........ 510 

COLLECTORS 

American Air Filter Co., Inc...... 676 


Anderson Co., The V. D., Div. of In- 


ternational Basic Economy 
Cs OE ret Meee EERE er 1265 
Bauer Bros. Co., The......... 1430-1431 
BPAY (COs Ne woe -c0'0 sin 00's 2 0.0 5 6 saan 
SSUB EK MOOI). 6i0:0.0:60's0:06.0%50 05 1299-1301 
PAO@STOGICE, BIC. o.0.0:0:6.6:0:5:0:0:0:5:8: 0008 1115 
Fluid Energy Processing & Equip- 
MACH OO. is oie son's 9: ore scien ong 813 
Heil Process Equipment Corp...... 1305 
National Dust Collector Corp....... 695 
Peabody Engineering Corp.........821 
Pulverizing Machinery Co., a Div. of 
American-Marietta Co. .......... 632 
Sly Mfg. Co., The W.S............. 73 
Sprout, Waldron & Co., Inc..... 846-848 
Wheelabrator Corp. ................ 193 


Young Machinery Co., Inc., The... .833 


COLLOID MILLS 


Chemicolloid Labs., Inc............ 618 
Fitzpatrick Co., The...........se0. 175 
Gifford-Wood Co. ................. 234 
Kinetic Dispersion Corp...... 1367-1369 
McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
Stocking Div. ......0s000s 1343-1345 
Manton-Gaulin Mfg. Co., Inc....... 51 
Miller & Son, Inc., Franklin P., 
SSUTNCIIC FING. o.oo cciec sce cccanees 1010 
Morehouse-Cowles, Inc. ..... ... 814 
Premier Mill Corp. .............--- 941 


Sonic lnpidseciar Corp., subsidiary 
of Wood Conversion Co......... 118 

Tri-Homo Corp. 

Young inchitaery Co., Inc., The... .833 


COLORIMETERS 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. Fd 


Hallikainen Instruments .......... 
Instrumentation Associates, Inc.. .1079 
Milton Roy Co. ....cccccscccccccess 675 
Photovolt Corp. .......-.ceseeeeees 389 
Precision Scientific Co........ 370-372 
— Glass Apparatus C., 
Technicon Controls, Inc..........+: 320 
Terriss-Consolidated Industries 
1313-15-17 
COLUMNS 
Allis-Chalmers .........0.se-eeee0: 636 
American Agile Co., The, a sub- 
sidiary of The Nalge 0 cnccsanee 4 
Artisan Industries, Inc..........-+: pea 
Corning Glass Works........--.- 13 
Downington Iron Works, Inc., Div. 
of Pressed Steel Tank Co........- 631 
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Beckman has the instrument that’s 
made to order for your oxygen meas- 
urement application. For Beckman 
has the most complete line of Oxygen 
Analyzers from which to choose. 
Measure 0, in ranges from parts per 
million to 100% -with sample hand- 
ling equipment to meet your most 
exacting requirements. 

Your Beckman Sales Engineer has 
the answers to your questions on pro- 
cess Oxygen Analyzers. Contact him 
for complete details, or write for 
Data File 14-46-08. 


Visit our booth at the Chem Show 














Wherever continuous oxygen measurement must be accurate...Beckman has the right answer! 


MODEL F'-3 operates on a paramagnetic principle found only in 
Beckman® Oxygen Analyzers. Assures fast response, great sensi- 
tivity, and simple operation. And the F-3 has dual ranges that are 
directly linear. Read oxygen concentration from a self-contained 
meter or a standard potentiometric recorder. The Model F-3 is 
ideal for wide ranges of analyses—from 0-1% to 0-100%-—and 
suppressed ranges are available, too. 

MODEL G-2 also utilizes the paramagnetic principle of operation. 
Supplied with potentiometric recorder modified to provide automat- 
ic instrument zeroing for critical analyses. The Model G-2 is ideal 
for narrow and highly suppressed ranges—0-1000 ppm to 99-100%. 
MODEL 80 TRACE OXYGEN ANALYZER operates on the electrolytic cell 
principle. This dual range instrument provides highly accurate 
linear measurement in the parts per million ranges. The Model 80 
is particularly suited for monitoring gases in which oxygen content 
must be extremely low—from 0-5 to 0-500 ppm. 

ALSO AVAILABLE AND READY TO SERVE...a complete line of portable 
laboratory oxygen analyzers. 


Beckman INSTRUMENTS, INC 





SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 


Fullerton, California 


SEE FALCON IN BOOTHS 1418-1420 





The NEW FALCON -..c.. BLENDER 









COMPETITIVELY 
PRICED 








THE FALCON 
SANITARY BLENDER York 


Widely Used for PVC Sadan toe All Welded Construction 
2 " : * VV,” - 34” s 
and other Plastic Material CHEMICAL /, Troughs; Ve —_ 
EXTRA HEAVY RIBBONS Pantego Fabricated of Mild Steel Cor 
Hammer Mills or Stainless Steel nn 
oe *Crushers aes : 
*Cutters With or Without Jackets Co. 
*Stainless Tanks for Steam or Cooling Taylo 
*Reactors Westii 
All Rounded Interiors *Kettles 
NO CORNERS *Heat Exchangers 
= ‘ : . ; 
Most Sizes Immediately ome Soren Can be Equipped With Ameri 
, Fabricated ne : 
Available from Stock . , Plasticizer Spray Pipes Baker 
to your Specifications. 








3 Anti Friction Bearings 
Plug Type Gate Discharge 
Teflon Gaskets 








a | ae 9 OO) NEV P-VNLO) ov Ou mOl- ai NC mm DI AVAb LOIN, URE 
Niagar 
STERLING of the FIRST MACHINERY CORP. roy N={ ao p,tiusta 
- 2 eee OS oe oe Se od ol ol OO 1 = ©) ©) GO A) oan) Fae “EFFEMCY” ae 
Th 
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Products... 


— al American Transportation 
ROR er 435-436, 495 
eceente Products, subsidiary of A. 

CMR eco 596 
Knight Co., Maurice A............ 586 
LKB Instruments, MAC e255 16a ive voces 1116 
MIACTICLIO), FNC). i050: 0.05000 sens 910-912 


Packed Column Corp.............- 1171 
Permutit Co., The, a Div. of Pfaudler 
Permutit, Inc. 110, 141 
Pfaudler Co., The, a Div. of Pfaudler 
Permutit, Inc. 0, 141 
Podbielniak, Inc., 


ee ee 


Div. of ool: 
595 


PPREIBUIOS = oo. hsic.s.cv0s.e ore 0 8 0:0 8:6:8'8 woul 
Beanion Co.,, James F’.........5.0csege 1440 
Service Bureau Corp.............. 1070 
United States Stoneware Co., The..111 
York Process Equipment Corp...... 833 

COMPARATORS 
meetac Glass Apparatus Co., ‘ai 
SON TET OTE er Er 2 
Wallace Oo EASTOAN TNC. 65656560500 686 
COMPRESSORS 
MANIS=CHAIMNCTS: 6.6.o:s:6i5.0.6-0s0:0.0.s0106 008 636 
Autoclave Engineers Sales Corp. 
342-346 


= Haltom & Hickman Services 
PRED See 2.7 ovi sale oi Ghar etonw sae ae evenehe 
Clark Bros. Co., Div. of Dresser In- 
OS ee ee eee ee eee 59: 
aS, 6c mh ne ee 1089 
Fairbanks, Morse & Co., : es, - 
13 
MI ccna sue ssinsisd suse’ 1289-1291 
Hoffman Industries, Inc., Air —, 
PREMISE dock ose 25 ie sc + a esetocwie aac 13 
Ingersoll-Rand Co. 
Lapp Insulator Co., Process Equip- 
ment Div. 696 
McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
1343-134 


BPOCKING, DIV. ois. cece eee 5 
NOrwae COG INC. oc scss is sveese cence 20 
CGE ENG. i503 dor 00-60 000s nen 1089 
Schutte & Koerting Co............. 61 
MImer MIPOS: INC. soos sess se vce eee 921 
OLR CODD. 6 6.0:5 5055.04 0.6 6 9 0:40 0 1358-1360 
NessiGO:, Inc., J. Es Ts sic cs ccas 1224 

COMPUTERS 


— Haltom & Hickman Services 
BREED Giese eicss es guanbie armiapeusi sje eteesies wake 
Computers Co., The, Div. of Thomp- 
son Ramo Wooldridge, 1 c| rea 176 
MORDOTO OO. UNC. 6.6 6.6.0 /0:aie-s oc05ess-o ee 519 
Minneapolis- -Honeywell Regulator 
Co., Industrial Products Group. . .635 


Procedyne Associates, Inc......... 1453 

Taylor Instrument Companies...... 104 

Westinghouse Electric Corp........ 510 
CONCENTRATORS 

American Tool & Machine Co....... 862 

Artisan — iC: ae ae ae 874 


BPIOR TAG css laisse alae a 0 0s 60, 609 
De Laval Separator Co., The........ 94 
Fansteel Metallurgical Corp........ 617 
roe MEP. CO... 6 .ccccscecccscs 1403 
Knight Co., Maurice A............. 5 
LKB Instruments, PC) inc ac cen 1116 
Niagara Blower Co................. 655 
Podbielniak, Inc., Div. of Dresser In- 

SR tice 2 os) rashes 
Precision Scientific Co......... 370-372 
Separations — COPD 5.50: 3 
mmrples Corp., THE... . 21. 00006005. 

ermal laren & Engineering 

aioe 1349-1351 


CONDENSERS 


Air Preheater Corp., The..... 1104-1106 
American Heat Reclaiming = 
1058-60- = 
Armstrong Co., Richard M......... 927 
Artisan Industries Inc........... 20 0G 
Carbone Corp., The, Chemical Equip- 
ment Div. = 
Corning Glass Works.............-. 


eee ee 


Croll-Reynolds Co., Inc....... — i036 
Croll-Reynolds Engineering Co., 

054 “1056 

Dean = Coil Div., Dean Prod- 
CT re Searecrae mag eters 184 
Devine Mfg. Co., Ps ei osave-0es 1354-1356 

Downington Iron Works, Inc., Div. of 
Pressed Steel Tank Co............ 631 
Engelhard Industries, Inc. .192-196, 225 
Falls Industries, Inc..............0- 131 
Fansteel Metallurgical COPD E ks cise 617 
Poi 3 re eee ee ee 1289-1291 

Glascote Products, Inc., subsidiary 
Or Ae Oe Miu: CORD. o:6:0.05605 0008 596 
Graham Mfg. Co., Inc........ 1067-1069 
CPE Os o's. dacccceeseces 1403 
TIPeTSOM=HANG CO. 2.0.50. .ccce sess 28 
Lee Metal Products Co., Inc....... 1384 
Niagara Blower Co... .... 00.230. 655 

Patterson-Kelley Co., Inc., The 

188-190, 215 


Permutit Co., The, a Div. of — 
Permutit, Inc. 110. 141 
Pfaudler Co., The, a Div. of Pfaudler 
Permutit, Inc. 141 
Schutte & Koerting Co............. 61 
Scientific Glass Apparatus Co., Inc. .332 
Southwestern Engineering Co. 
1246-48-1250- Ar 
Stainless Products Corp........... 1158 


Star Tank & Filter Corp.........6. 233 
“FOWOr TON VWOPES, ENC. 5 <5 cic. escce 977 
Vogt Machine Co., Henry........... 124 
Westinghouse Electric Cor |), eee 510 
CONTACTORS 
Re IDS eo ings oe o's ds eee 636 
Automatic Switch Co........... 984-986 
General American Transportation 
COT oi Sion xiv 6 ae 435-436, 442-446, 495 
General Micciric CO. ..66. ccc cca ws 482 
GUTOTO=VOOG, CO. on kc ccciseccsicnes 234 


Podbielniak, Inc., Div. of Dresser In- 
dustries 595 


Wallace & Tiernan Inc.............. 686 
Westinghouse Electric Corp........ 510 
Wierand Co., MOWER Bis. ccc ccsiesscs 13 


CONTAINERS 
ANGYPLOGUCIS COLD 6 o6.6:6 6 5:0:56.0.5,0:5.0 1205 
American Agile Co., The, subsidiary 

ibs hi a 1 re 917 
Bemis Bro, Bag CO... 2.6.6.0 164-166 
pI Se 6 eee 309 


Continental Can Co., Inc.. 
Drum & Corrugated Box Div. 
899-901-903 

General American Transportation 
COMB 5.5.5 sean 435-436, 442-446, 495 
Greif Bros. Cooperage Corp........ 41 
Haver Industries, INC......0.s.0cecs 546 

Kimble Glass Co., subsidiary of 
Owens-Illinois 

Multi-Meter Div., Rieke Metal Prod- 
ucts Corp. 1033 
Package Research eee 


61-1263 

Powell Pressed Steel Co............ 809 

Pressed Steel Tank Co.............. 631 

POY oho 5:6:0:056 5 60.0.08 0.40 0 153 

Rieke Metal Products Corp........ 1033 
Terriss-Consolidated Industries 

1313-15-17 


Cuemicat ENcINEERING—November 13, 1961 








solution metering pump... 
with high repeatability, 
pre-calibrated accuracy, 
corrosion resistance 


in four ml/min. ranges 


Now add liquids with precision! The new 
Beckman pump assures repeatability 
to better than +0.5% of rated capacity. 
A simple dial setting controls flow 
accurate to +2% of pump’s full range. 
Unit disassembles in two minutes for 
cleaning or sterilization. Highly inert 
internal components prevent contami- 
nation of pumped fluids and permit 
handling of highly corrosive materials. 
Mechanically actuated valves assure 
leak-free performance at low pressures. 
The Solution Metering Pump, avail- 
able in 0-2, 0-5, 0-10, and 0-20 ML/MIN. 
ranges, is ideally suited for reaction 
rate studies, drug infusion in animals, 
pilot plant work, reagent addition, and 
many other laboratory and _ process 
plant applications. For additional infor- 
mation, contact your Beckman labora- 
tory apparatus dealer or write for Data 
File 14-46-09, 


Beckman INSTRUMENTS, INC, 


SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISTON 


Fullerton, California 
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stl S| 0 p iL OLO STYLE | 
‘ROOF VENTILATOR 
cuts Maintenance Cost 


Entire motor-and-fan housing may be flipped back 90° to 
make motor, drive assembly and fan conveniently acces- 
sible above roof level. Such easy access to all working 
parts for quick inspection cuts maintenance costs sub- 
stantially by saving time and making the work easier. 


——— —- — — I 


This new DeBothezat “flip-top” Power-Flow roof ventilator 
offers fan wheels from 12” to 48” in diameter and capac- 
ities to 43,070 CFM. A Vertical Discharge Model exhausts 
dust and oil-laden air at high velocity, to disperse con- 
taminants high enough to prevent their re-entry into 
building’s air supply. 


Write for illustrated Bulletin DR-7-61 
VISIT BOOTH NOS. 456-506-556 
28th Exposition of Chemical Industries 


De Bothezat’ 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals, Inc. 


Dept. CED-1161, EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY e RIEHLE TESTING MACHINES e DE BOTHEZAT FANS e TOLHURST 

CENTRIFUGALS ¢@ FILTRATION ENGINEERS e FILTRATION FABRICS e NIAGARA FILTERS e UNITED 

STATES GAUGE e AUTOBAR @¢ AUTOMATIC DEVICES e LAMB ELECTRIC COMPANY e HUNTER SPRING 
COMPANY e GLASER-STEERS CORPORATION 









Products... 


Tote System Inc., Div. of Hoover 
Ball & Bearing .......... 856-858-860 


CONTROL APPARATUS 


ACF Electronics Div., ACF Indus- 
BPRS MACs. 62 cence o:o-6:0i0 oie 0:4 010 ho 07ers 1353 


AMIS-“CHAIMETS « .... «<0 s sic tec cceewes 636 
American-Standard Controls Div. .1068 
Automatic Switch Co........... 984-986 
Bailey Meter Co..............++20+5 610 


Beckley, Haltom & Hickman Services 
ClUr ea CSO TOC OO. 
Brookfield Engineering Laboratories, 
entered en cieelaintvia a ave n aiaiaere 88 
Chem Flow Corp..........s-csees- 
Cherry-Burrell Corp. ........+...-. 913 

Cleveland Worm & Gear Div., Eaton 
PEGE SO os oo ini n cis: 01910 95 «ic sjaiawisjoie's 74 

Computers Co., The, a Div. of Thomp- 
son Ramo Wooldridge, Inc....... 176 

Edison Industries, Thomas A., In- 
strument  Div., meron: 


CUNO aie en aera ere cnt 
Forté Engineering Co.............. 1226 
Foxboro Co., The.........-.-sceees » O19 
TODS Cer roo: 1343 
Graham Transmissions, Inc. .1053, 1066 
Hallikainen Instruments .......... 1186 
Hastings-Raydist, Inc. ............ 1020 
Howe Scale Co...........-+-+0. 894-896 
Industrial Nucleonics Corp. .1374-76-78 
Jacoby-Tarbox Corp. ........+++. 1362 
Leeds & Northrup Co...........se+- 50 
CS ere aS 1333 


McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
StOCKING DIV. 6.0.60. es0 us 1343-1345 


Mason-Neilan Div., 
MOPEDS pe sins seieie so o-si00, 6 vis one rece «9 soues 
Milton Roy Co............+--ss200> 675 
Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. . .635 
Numec Instruments & Controls 


RERUN cto icaisisa csinsies ssssn + saree 1429 
Philadelphia Gear Corp...........- 123 
Podbielniak, Inc., Div. of Dresser 

TRIGUIBUDIGS ose ic-c.cin ov oo 0's 050 sess 595 
Precision Scientific Co.......... 370-372 


Pulverizing Machinery Co., Div. of 

American-Marietta Co. .......... 632 
Research Controls, Inc............- 366 
Richardson Scale Co..........+...++ 21 


Scientific Glass Apparatus weer 332 


Tri-Kris Co., Inc 


47-1449 
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Taylor Instrument Companies...... 104 
TPETICE GO., THO. o08 osc cc scccccese 1287 
Warrick Co., Charles F...........- 1343 
West Instrument Corp............. 1228 
Westinghouse Electric Corp......-- 510 
Wiegand Co., Edwin L..........-++: 13 
Wilmot Castle Co..........sscceeee 1 


Worthington Corp. .........-+eeee 


CONTROLLERS 


ACF Electronics Div., ACF Indus- 
Foy SRG CON aR Pierre: 1353 


Allis-Chalmers ............2+-ee00: 636 
Automatic Switch Co........... 984-986 
B-I-F Industries, a Div. of The New 
York Air Brake Co.............-: 660 
Brookfield Engineering Laboratories, 
i a ae Perro ie 885-887 
Brooks Instrument Co., Inc.......-- 998 
Burling Instrument Co..........--: 9 


Cleveland Worm & Gear Div. of 
FiatGn Bele: COs... cscs ccccsees ce 74 


TOBY MSOs BIOs oso 0 5 coisyeio ss owiew sone 45 
Eclipse Boiler Div., Eclipse Fuel En- 
PINCETING, GO. .v.occccccccccecces ce 973 
Fischer & Porter Co...........--+:: 496 
RBOTIS REO oivac ais sreiieie x0 vo oes ceey 1343 
Hastings-Raydist, Inc. ..........+: 1020 


Industrial Nucleonics Corp. . 1374-76-78 
Jacoby-Tarbox Corp. ......---+++: 1362 
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Ctt IS eal BOOTH 
e 
Chemical Show 
feeds & Northrup Co...........50 50 
360 FUER O Sire Ch sic ncins aisec.diesabes 1333 
MIND RING 5 55:55 151 6r010:0 6 hie s0:4:. 8ias,s:5)e's.8 935 
McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
SUOCKINE: FIV. o.5.6:6.0 s sis.s'es 1343-1345 
Mason-Neilan Div., Worthington 
353 ee hci 3 chs auth neu ahead 545 
636 Magnetrol, Inc. ...............- 910-912 
068 Minneapolis-Honeywell Regulator 
986 Co., Industrial Products Group. . .635 
610 New Brunswick Scientific Co., Inc. .324 
Philadelphia Gear Corp............ 123 
363 Potter Aeronautical Corp.......... 1185 
Pulverizing Machinery Co., Div.- o1 
887 American-Marietta Co. .......... 632 
045 RKL Controls, Inc........... 1388-1396 
913 Robertshaw-Fulton Controls  Co., 
Fulton Sylphon Div............. 1293 
74 Rockwell Mfg. Co.................. 69 
sy Superior Electric Co., The.......... 810 
176 Taylor Instrument Companies...... 104 
MEICO OO), FA Os oe See sic. e'sieis a cies 6 1287 
| Warrick Co., CNATICS Fo oscccccscs 1343 
908 West Instrument Corp............ 1228 
226 Westinghouse Electric Corp........ 510 
+4 Worthington Corp. ................ 545 
066 
m4 CONVEYING MACHINERY AND 
806 EQUIPMENT 
= 
362 B-I-F Industries, a Div. of The New 
60 York Air Brake Co.............. 660 
333 pener Bros. ea a tic Hee e e e 
artlett-Snow-Pacific, Inc., Bartlett- 
7 a ee «| Better Filtration - Easier 
1345 Bemis Bro. Bag Co............ 164-166 
935 re ia og 3 aa ge veuE acne zo e 
1187 arrier Div., ain Be Orcacwoen 
) Cherry-Burrell Corp. .............. 913 Cl g e L L by 
4 “a Co., Arthur, Div. of Snyder e G n i n e s Ss a Oo r 
6 11 D> RSE STEER en 8 
Commercial Filters Corp........... 223 > ~ M 
NL  . o: enpeilggetaamane teas #3 | with Sparkler HRC Automatic Filter 
o + Div. hd Fuller Co......... ine 
DeAMODICS ENC. oc6.5 5.0 sis assevsins b0:106 
a ee woke Sparkler has combined the efficiency of Horizontal Plate 
595 Gifford-Wood Co. ................. 234 Filtering with the convenience of Vertical Plate Clean- 
“' ee ee oe eo hed retires HRC. Horizontal filter plates provide 
reat CStOIN: MIS: CO. 6.600050 I ! 
632 Gump Co., B. F......... 1022-1024-1026 j r 2 j j 
.366 Hapman Corp., Conveyor Div....... 923 complete support eye hakegpene: and ps he 
ail Hoffman Industries, Inc., Air Appl thickest cake will not slip or crack in case of inter- 
; RCO ION iaick cceicieie wierc-scae.s toes s 
rupted flow. 
1449 Owes CO,, INC., Seca. 00s sececse 943-947 
. 104 Jeffrey Mfg. Co., The.............. 97 j j 
1287 Kennedy Van Saun Mig. & Engi- ? i For fast, thorough cleaning the plates in the Model 
1343 neering Corp. ...........0eeeees TE: © eines ii Signin ons, HRC rotate to the vertical and the spent cake drops off 
1228 Link-Belt Co. ... 2... 2 se sees eee ees 165 | - uickly and cleanly when vibrated. A screw conveyor 
510 National Engineering Co........... 695 | tion during precoating, q y | 
ion — Drying am seen washing and removes the cake. (Available without the screw conveyor 
eee SIO Ce arte - Ow down. : - - 
545 bl -Curve Conveyor Co......... 1165 for liquid slurry discharge.) 
8 The Model HRC need never be opened, making it 
Rapids Machinery Co., Inc........ 1162 ideal for toxic products or where sterile conditions are 
” re & Sons Co., Edw......1012 essential. It is available in sizes up to 500 sq. ft. of 
.1353 Spencer Turbine Co., The......... 1365 filtering area. Complete specifications sent on request. 
. 636 Sprout, Waldron & Co., Inc..... 846-848 te eo s P : P t q 3 
4-986 Sturtevant Mill Co..............:- 421 Engineering to meet individual product characteristics 
W 660 sg  -Reseapaangieemeatetdatet phage star assures optimum performance in any installation, either 
5 Wheatley Pump & Valve Migr completely or semi-automatic. 
» 998 Young iahanee at eae 833 g “Write us for cost cutting recommendations on your 
of ¢Y Ss. Steel Corp ee cceccseereeescccce 669 gag mggy he vores present or planned filtering operations. 
oe : COOLERS preening : eliahis 
ae SPARKLER MANUFACTURING COMPANY 
49g | Air Preheater Corp., The. ....1104-1106 C t 
"3343 American Heat Reclaiming = é SS, SENOS 
"5020 1058-60-62 Sparkler International Ltd. manufacturing plants in: Canada; 
16-18 Anderson Co., The V. D., Div. of Holland; Australia; Italy; Brazil; Mexico 
1362 dnternational Basic Economy : : 
“ Se ere et 1265 Filtration Engineers Exclusively for Over 36 Years 
ERING ff) Cremicat EnciInrERINc—November 13, 1961 373 








oS 


> i aan bf ~~ a4 


1600°F. 
A new 
development 
in 
rheQehet-jnwe-ot 
bate eecnakeyel 





This is 


INDUSTRIES 












essing 


pquipme 


hemic 
where ¢ 
ide § 
vailab 
Blocks 
nsulati 
pipe siz 

Ove 
proved 
aboratc 
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samples 
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omposition 

new pipe and block insulation ma- 
erial. . . millions of glassed-in air cells 
f expanded silica bound together, re- 
inforced with inorganic fibres. Gives 
xceptional strength, yet is lighter 
han other industrial insulations. Den- 
ity: 9 lbs. per cu. ft. 

h Moisture Resistance 

bsorbs practically no moisture. Mini- 
um efficiency loss under wet or humid 
onditions. 


ow Shrinkage 

ractically no linear shrinkage, even 
t high temperatures (0.7% at 1200° 
.). Minimum heat loss at joints. 


ow Thermal Conductivity 
nly .33 B.T.U./sq. ft./hr./°F. at 100° 
.—.77 at 1000° F. mean. 


h Acid &Corrosion Resistance 
mproved performance on acid-pro- 
essing and stressed stainless _ steel 
equipment. Not damaged by most acids. 
hemically - inert composition ideal 
where corrosion is a problem. 


ide Size Range 
Available in larger labor-saving sizes. 
Blocks in new 24” widths and pipe 
nsulation in half sections through 24” 
bipe size. 


Over four years of field use have 
proved Careytemp, following thorough 
aboratory testing at Mellon Institute 
Mf Industrial Research. For Careytemp 
samples and additional specifications, 
rite Dept. CH-1161, Insulation Di- 
‘sion, The Philip Carey Mfg. Com- 
bany, Cincinnati 15, Ohio. 





cee 


3H 


pplying Careytemp pipe insulation on Plymouth Oil Company's 
” UOP Udex aromatics extraction unit at Texas City, Texas. 
neral contractor: Procon Incorporated, Des Plaines, III. Insula- 
Mm contractor: B & B Engineering and Supply, Houston, Texas. 














Seamless reinforced Mplastic tanks 
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SPA ae e572! du VERRE 


up to 11% feet in diameter 


The largest reinforced plastic tanks obtainable using seam- 
less, panelless sidewall construction. 

Now available in shell sizes of standard capacity increments, 
the new mandrel-formed tanks can be fabricated in standard 
diameters of up to 111% feet...in lengths up to 12 feet. 
Homogeneous tank walls are truly cylindrical and of uniform 
thickness . . . offer complete corrosion resistance inside and out. 
Tanks...even the largest sizes...are self-supporting. They 
require no external steel or guying...no painting or mainte- 
nance of any kind. Special models can be furnished for pressure 
or vacuum service. 

This new construction, now available in a wide variety of 
resin formulations, offers complete corrosion control over a 
broad spectrum of chemical process conditions. Standard 
hangers, nozzles, and manhole covers in a variety of sizes can 
be furnished to specification. Flat or dished heads are optional. 

For complete information on how du Verre seamless RP 
tanks can provide lowest cost, corrosion-free service in process 
and storage applications, request Catalog No. 110 


First in Quality for Complete Corrosion Control 
with Reinforced Plastics 


Box 37A © Arcade, New York 
Plants in Arcade, New York e Atlantic Beach, Florida 





Products ... 


Armstrong Co., Richard M......... 927 
Bartlett-Snow-Pacific, Eg Bartlett- 
NCE re ee ea 569 
Buck & Associates, Carl........... 083 
Carbone Corp., The, Chemical 
Equipment Div. ..............00. 803 
Carrier Div., Chain Belt Co......... 127 
Chemicolloid Labs., Inc............ 618 
Cherry-Burrell Corp. .............. 913 
Croll-Reynolds Engineering Co., 
RS ee eee 1054-1056 


Davenport Machine & Foundry Co. .818 
Dean Panel Coil Div., Dean Products 


OMAR oe ossxaveiesisb iodo haieie iae Sab selene 184 
Downington Iron Works, Inc., Div. 

of Pressed Steel Tank Co........ 631 
Duriron Co., Inc., The......... 520-532 
Fansteel Metallurgical Corp........ 617 
Ly clo S.C ik aa ein mii 1289-1291 
General American Transportation 

OTD: ons. 055% 60 435-436, 442-446, 495 
Ginaeete Products, subsidiary of A 

OD. BMI WORD... oe oi so ccesis ec ssdeen 596 
Graham Mfg. Co., Inc........ 1067-1069 
MAPIOND ee WSs ao 5.o 6.00 5-00 0 wie 00-00% 1403 
Fiarainge CO.,. INC. ..:0.0.00:0:0 00000008 582 
Instrumentation Associates, Inc. ..1079 
Jeffrey Mfg. Co., The. ............ 97 
Kennedy Van Saun Mfg. & Engi- 

MECTING COL. .....0.ccccerccecce 1036 
PRITC SESE G NOs: 4 02615 5 4;sin:a:0:9 0r0i0ib''ee'e wives 165 
MOP Watk TO), TNCs 6. 66.5 0:00 2 ss0is.0 60 s)00 20 


Patterson Foundry and meee 


Co., The 
Patterson- Kelley Co., Inc., The 


188-190, 215 
Peabody Engineering Corp......... 821 
— Div., Tranter Mfg. Co., “ 
Renneburg & Sons Co., Edw....... 1012 
PRE, BGS MOOS ooo oss 6 10.0 9:80:00 6 4.0 4-00058 1231 
Schutte & Koerting Co............ 61 
Simpson Co., The Orville........... 68 
Vogt Machine Co., Henry.......... 124 
Stainless Products Corp.......... 1158 
Westinghouse Electric Corp........ 510 


Young Machinery Co., Inc., The... .833 
Standard Steel Corp............... 122 


COOPERAGE 


Delaware Barrel & Drum Co., Inc. 
953-955 


Greif Bros., Cooperage Corp., The.. 41 
COUPLINGS 
~~ Haltom & Hickman Services 


ee 


Eco" fngingeing 6 Bis lois yasaie ns oa 
Ever- Coupling Co., Inc........ 1159 
Grinnell CO; FNC ....66csccee sc ceccebs 
CRE Bion conse eviscnssae 165 
Parker-Hannifin Corp. ............ 431 
Philadelphia Gear Corp........... 123 
Resistoflex Corp. .......... 893-895-897 
Sier-Bath Gear & Pump Co., Inc. .806 
Victaulic Co. of America...... 1190-1192 
Wheatley Pump & Valve rg 
BSE: Soe ance Wie se weinks wee 1415 1432 
CRUCIBLES 


Bishop & Co. Platinum Works, J. 
936-938 


Carbone Corp., The, Chemical Equip- 
PREIAG EONY 5 bic dics ioe 61 915:5:0/0 0 001 serene 803 


Engelhard Industries, Inc...... 1 
we ee ere Corp...... 1051 
Precision Scientific Co.......... 370-372 


Schuco Scientific Div. Schueler & 
ROO: aos aice seas sss cenn basses seer 345 
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Scientific Glass Apparatus Co., Inc. .332 





CRUSHERS 
AINS-CHAIMETS .viccicccwscceseccascs 636 
Bartlett-Snow-Pacific, Inc., Bartlett- 

SRNR ss sss sarsinicre.e 6 0,6-0s 60-65 iaie ood 569 
Bauer Bros. Co., The......... - 
Fitzpatrick Co., arhe Rr ciaceiaraig aralersiarea ete 175 
Gifford-Wood Co. ........ etd 
Jeffrey Mfg. Co. “The 
Kennametal, SR eneeneeetan 963 
Kennedy Van Saun Mfg. & Engi- 

MIOETINE COLD. 6.0:6.00 0:00:02 ccs vais 1036 
Miller & Son, Inc., Franklin P., 

BUDTOTMC DIY, 2.050.000 ccessscscecce 1010 
Patterson Foundry & Machine Co., 

DEMNED Aes SUE Hote ie aia Saha o.y ark’ (0%: o's. Secnale 154 
Prater Pulverizer Co........... 904-906 
Premier NL CO... ..cccsscscccccce 941 
RMN EID 5.5 60 nie: 6.0500 9 oss. 0 saie 00.05 220 
Pulverizing Machinery Co., Div. of 

American-Marietta Co. ......... 632 
CL NS UCI: 6 « Ae PP 1231 
Ross & Son Co., Inc., Charles 

94-996 

Schutz-O’Neill Co. ............... 1400 

Scientific Glass + Cow =~ Inc. .332 

Sprout, Waldron & Co., Inc..... 846-848 

Sturtevant Mill Co................. 421 
—e Patent Crusher & Pulver- 
DEN cee eas GK is chine Sialawe 46-2 

Young Machinery Co., Inc., The... .833 


CRYOGENIC EQUIPMENT AND 


SUPPLIES 
Chicago Bridge & Iron Co......... 14 
Dia-Plug Valve Cryogenics Corp. ..1419 
Johns-Manville ......... Re ee 645 
Standard Steel Corp. .............. 122 


CRYSTALLIZING EQUIPMENT 


Armstrong Co., Richard M......... 927 
Bethlehem Foundry & Machine Div., 
The Bethlehem Corp....... 1426-1428 
IAW SEMIN RIO: oso.6:0.0'5.0.00 0-0 sce eaeese 581 
Carver Inc., Fred S............2005 90 
Chicago Bridge & Iron Co.......... 14 
General American Transportation 
ae 435-436, 442-446, 495 
Girdler Process Equipment Div..... 219 
REROON DAES. CO. 5.6 o.6c.kinc oo arsiasi0 5400 1403 
Permutit Co., The, a Div. of a 
Permutit, RIE: 110, 141 
Pfaudler Co., The, Div. of Pfaudler 
Permutit, eRe psa. 110, 141 
OU) RTD TOO). 6.5150 1c 08's <i006s 00.6000 1231 


Scientific’ Glass Apparatus Co., Inc. .332 
Swenson Evaporator Co., Div. of 
MUMMANE COPD, 05 cscs ccececssesees 93 
Tower Iron Works, Inc............. 977 
Vogt Machine Co., Henry........... 124 
Young Machinery Co., Tne., The... .833 


CUTTERS 
Miller & Son, Inc., Franklin P., Su- 
OEY 5 5 nloieicoiss oe 010-66 0.00.0 016 1010 
Parker-Hannifin Corp. ............ 431 


Scientific Glass Apparatus Co., Inc. .332 
Sprout, Waldron & Co., Inc..... oe 848 
Taylor, Stiles & Co.............00% 1357 
Young Machinery Co., Inc., The... .833 


CYLINDERS FOR HIGH PRESSURE 
GASES 


Glascote Products, Subsidiary of 
A. O. Smith Corp............0000: 596 





SEE 


These 5 PAUL 0. ABBE 


MACHINES 


at the 28th 








Booth 49 











BALL & PEBBLE MILLS—For batch and continuous opera- 
tion. Jacketed and unjacketed. Standard and special designs. 





EXPOSITION 
of CHEMICAL 
INDUSTRIES 


MASS & PASTE MIXERS —For fast, thorough mixing of 


plastics, pigments, chewing gum, putty, and other pastes. 


Available in several types of blade design. 


RIBBON MIXERS—For batch and continuous operation. For 
crystallizing, densifying, and for treatment during agitation 
with liquids or gases to produce chemical reactions. Several 


blade types available. 
ROTA-CONE SINGLE UNIT PROCESSORS—Used for blend- 


ing, adding liquids to dry powders, granulating, drying, and 


chemical reactions. 


Material may be handled in the form of dry powders, flakes, 


chips, pellets, crystals, filter cake and slurries. 


JAR MILLS & JAR ROLLING MILLS—Custom-built of stand- 
ard parts. For laboratory and small production purposes. 
Available in more than 350 types and sizes. 


Catalogs describing all these machines are available upon request. 


}) PAUL 0. RTT SaER( 


375 CENTER AVENUE LITTLE FALLS, NEW JERSEY 





BALL & PEBBLE MILLS+ DRY & PASTE MIXERS ¢ DRYERS & BLENDERS 
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VAs .e of =H @ Announces 


24 HOUR SERVICE... 


Ray Long, President of VAREC, has personally 
instituted new procedures which will guarantee ship- 
ment of VAREC’s new improved 2500-B Series tank 
gauges to customers within twenty-four hours of 
reeeipt of order.* 





To accomplish this unprecedented service to VAREC 
customers, Long has established a Central Stock, 
which is under the control of sales and independent 
of production. From Central Stock in Los Angeles, 
quantities of standard 2500-B Series tank gauges will 
be allocated to key VAREC warehouses in San © 
Francisco, Houston, Chicago, and New York City. 


ei ede A i 


Hi) No longer will tank builders and other purchasers 

RAY V. LONG have to plan weeks and months ahead to ensure 
President, Varec, Inc. receipt of equipment at the precise time when it is 
needed. If you can use standard equipment, you can 

call your order today and have it shipped tomorrow. 








*Effective December 1, 1961 on standard 2500-B Series tank gauges. . 














) 





OS ANGELES / 
ENTRAL STOCK 


SAN FRANCISCO 
— we, 
L 
c 
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NEW 2500-B TANK GAUGE 


(A) “AT GRADE” OR “TANK TOP” INSTALLATION 

The new advanced VAREC Model 2500-B Series tank gauge mounts either at the 
bottom of the tank as a conventional ground reader, with piping coming in from 
the top of the gauge head, or at the top of the tank with piping coming in from the 
bottom...without requiring modification or even attitude change of the tank gauge. 


(B) NEW “A-FRAME” MOUNTING 

A new “A-frame” bracket firmly supports the gauge head apart from the tank in 
conventional ‘“‘at grade”’ mounting as a ground reader...eliminates possibility of 
measurement error due to vertical shift and allows the option of ‘‘front reading” 
or “side reading” positioning. 

(C) OIL-FILLED HEAD AND COUNTER ASSEMBLY 

Another standard in the ‘dual option” design permits the independent filling of 
the gauge head and the counter assembly for those applications where continuous 
lubrication or protection from corrosive elements is desired. 

(D) NEW CIRCULAR STAINLESS STEEL FLOAT AS STANDARD 

New circular type foam glass float, completely jacketed with type 316 stainless 
steel, offers ‘dual option’ for use in all fixed or floating roof tanks...stainless 
steel jacket resists ‘‘pinholing”—foam glass insures against sinking. 


PLUS THESE ADVANTAGES 

= New improved Visadial readout...easiest-to-read dial permits accurate 
“at-glance” readings to 1/16th of an inch. 

= New simplified design with fewer parts and improved materials offers greater 
over-all gauge reliability and longer life...permits assembly by unskilled labor. 
= New “harness-hitch” connects float in a jiffy...tape and neg’ator motor may 
be attached to their drums without use of tools. 

m= VAREC supplies a package gauge, that is everything supplied complete, except 
the long horizontal-vertical runs of pipe and union. 


For twenty-four hour delivery of the new Model 2500-B tank gauge, contact your 
local VAREC sales office. For more information, write for Bulletin CP-3301. Dept. 


CHE-1700-1. 


FOAM GLASS 


y-— STAINLESS 
: STEEL 


CASE 


DRAIN 





2500-B TOP READING . 
INSTALLATION - 
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Visit Us At Booth 1354-1356 At The 28th Exposition Of Chemical Industries Nov. 27,—Dec. 1, 1961 


A UNIT OF 
ARI = 
INDUSTRIES 


49TH STREET & AV.R.R. : 


DEVINE 










Here a Devine Drum 
Dryer with a series of 
doctor rolls reduces 
cooked riced potatoes 
to a thin even sheet. 


Years of equipment-manufacturing experience have enabled J. P. 
Devine to develop a complete line of drum-drying equipment with 
variations capable of meeting a wide variety of needs. 

Designed for rapid, continuous conversion of liquids and slurries 
of various density to a dry state, Devine Drum Dryers can be 
supplied in single, double or twin drum design, built for either 
atmosphere or vacuum drying. These drums are available in chrome 
or nickel-plated special cast iron, stainless steel or stainless steel 
clad, and in drum sizes ranging from 6 to 60 inches in diameter 
and from 12 to 144 inches in length; any of these designs can be 
equipped with one of the wide variety of feeds such as valley, weir, 
splash, or dip. 

Vapor hoods, film-thickness controls, vacuum locks, feed agita- 
tors, complete automation controls and many other special features 
have provided Devine customers for years with equipment to 
handle their specific processing problems. Let an experienced J. P. 
Devine representative help you find the answer to your 
processing problem. 

Other Devine products for the Chemical Processing Industry: Vacuum 
Dryers, Blenders and Mixers, Ball Mills, Autoclaves, Paint and 
Paste Mixers, Agitators, Impregnators, Kettles, Vacuum Pumps, 
Jacketed Valves Pipes and Fittings, Code Design and Fabrication. 





New York Office: 500 Fifth Ave., New York 36, N. Y. Phone: Wisconsin 7-1760 





PITTSBURGH, PA. 





Products .. . 


Pressed Steel Tank Co............, 631 


CO, RECORDERS 


Cambridge Instrument Co., Inc..... 376 
Instrumentation Associates, Inc...1079 
Leeds & Northrup Co............... 50 
Scientific Glass Apparatus Co., Inc. .332 
Technicon Controls, Inc............ 32 
DEAERATORS 

AUIS-CHOIMGTS 64.605 s cece enced 636 
Artisan Industries, Inc............. 874 
Cherry-Burrell Corp. .............. _ 
Cornell Machine Co............... 121 

Graham Mfg. Co., Inc........ 1067- 16 
MGTOCR NETS: 150s 66 i5.855:6:0:0's:0.5:44 0-0-3 esee 

Hudson Industries Corp. (Chemap) 1088 
Kinetic Dispersion Corp...... 1367-1369 
Morehouse-Cowles, Inc. ............ a” 


The 
Permutit Co., The, a Div. of — 


Permutit, Oe cscs ee 0, 141 
Pfaudler Co., The, a Div. of Praualer 

Permutit, pte pS: 110, 141 
Vibra Screw Feeders, Inc....... 1296-98 


DECOLORIZATION AND PURIFYING 


MATERIALS 
Artisan Industries, Inc............. 874 
Barnebey-Cheney Co. .............. 52 
West Virginia Pulp & Paper Co..... 944 
DETERGENTS 
Bowen Engineering, Inc............ 706 
Continental Oil Co., Petrochemical 
1) SC) A ee re ar arereraene rs 940 
Heinicke Instruments Co........... 386 
Hercules Powder Co................ 916 
Oakite Products, Inc.............. 1072 


—” Scientific Div., Schueler ‘. 
Scientific Giass Apparatus Co., Inc. .332 
Stauffer Chemical Co. .930-934, 959-961 


DIGESTERS 
Artisan Industries, Inc............. 874 
Bauer Bros. Co., The......... 1430-1431 
BIB WHETOK CO... c.- cisiass.0:0 0 000000 cee 581 
Downington Iron Works Div. of 
Pressed Steel Tank Co........... 631 
General American Transportation 
ROOID 5 6 ssavs.6 38 50% 435-436, 442-446, 495 
Glascote Products, Subsidiary of 
A. O. Smith Corp...........0-00: 596 
Spy WL. Lae, C]c ea er CI 1403 
Hardinge Co., Inc............--++:: 582 
Lee Metal Products Co., Inc....... 1384 
Technicon Controls, Re 320 
Wilmot Castle Co..............6 1029 
Yarnall-Waring Co. ..........-ee08 81 
DISSOLVERS 
Allis-Chalmers .......... bee neaea 636 
Baker Perkins Inc., Chemical Proc- 
GESING WAV: oi cies cscs oseescc 560, S 


Day Co., THC J. Te. sisi ooo o:0 a00 ese 
General American Transportation 


NON cis oa tease. sree s 435-436, 442-446, 495 
Groen DITG: CO... s06cc0sccscccecsst 1403 
Hockmeyer & Co., Herman......... 1178 
Kinetic Dispersion COrp..5:..- 1367-1368 
Morehouse-Cowles, Inc. .......-+++: . 
Nettco Corp. ......cccccccccccceees 
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No other 125 Ib. Union Bonnet Bronze Gate Valve 
has all these features Union Bonnet for extra safety .. . 


cylindrical body design to distribute pressure uniformly and prevent distortion . . . 
extra thickness at points of greatest strain... these features alone provide the 
vital margin of superiority over other valves in its class. Together with 
Stemalloy Stems®, Non-Slip® Handwheels, and many other exclusive features, they 
actually put this outstanding new valve in a class by itself. You will see why 
when you compare it part-for-part with any other valve designed for similar service. 
Let your Lunkenheimer Distributor make this comparison for you, or write the 
Lunkenheimer Company, Cincinnati 14, Ohio. 
LUNKENHEIMER ‘BRONZE ‘IRON ‘STEEL *PVC 


“iecotof Fig % GF INI NHEIME R 


a Valve on a ™E THE ONE Yit0t NAME IN VALVES 


Price List 
1-36045 


381 




















AT 60% LOWER STEAM COST 


FOR 
PHARMACEUTICALS MANUFACTURER 


A leading pharmaceuticals manufacturer recently installed this 500 
gallons per hour Triple-Effect Steam-Heated Water Still. Some of 
the problems which had to be overcome were: the excessive operat- 
ing costs of producing such high hourly quantities; cramped instal- 
lation space available; and the need for high-purity water (2 to 3 
million ohms electrical resistance including freedom from bacteria, 
organics, and particulate matter). This exceptionally high purity 
was made possible by use of Barnstead patented high purity features. 

Barnstead engineers designed a Triple-Effect unit and special 
configuration to fit the customer’s available space. 


Operating costs were sharply reduced since over 60% of the steam 
heating costs in conventional models was eliminated by multiple 
effect evaporation. Full automatic controls reduced operating labor 
to a minimum and eliminated the risk of human error. 


Now, after several months of successful operation this Still has 
met all of the rigid purity requirements . .. So much so that a second 
unit has been ordered to meet the expanding needs of the firm. 
What’s your Pure Water Problem? Barnstead Catalog “G” may 
have the answers for you. 








WBarnstead 


STILL AND STERILIZER CO. 


4 Lanesville Terrace, Boston 31, Mass, 


BOOTH 416 
N.Y. CHEM. SHOW 
NOV. 27—DEC. 1 
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Products... 


Patterson Foundry & Machine Co., 


Baca Gea is ot aarats eager serete sateen 154 
Premier Mill Corp.................. 941 
Ross & Son Co., es Charles. . .994-996 
Stainless Products Corp Bicieleievar lea 1158 
Star Tank & Filter Corp............ 233 
Terriss-Consolidated Industries 

1313-15-17 

DISTILLING MACHINERY AND 

APPARATUS 
Artisan Industries, Inc............. 874 
Barnstead Still and Sterilizer Co...416 
BIBW=KMNOE CO. occ cccccescecwscns 581 
Chem Flow Corp...............06. 1045 
Distillation Engineering Co........ 1048 
General American Transportation 
ROGNIS. ack guises 435-436, — 495 
eweck NOLAN? vnc. ss\aieisinsere’s e's sisters 73-375 
Hunt Machine Co., Rodney. *igane 42-44 
Packed Column Cor i, a 1171 
Permutit Co., The, a Div. of Pfaudler 
Permutit, ON ee 110, 141 
Pfaudler Co., The, a Div. of Pfaudler 
Permutit, ee ae at ae 110, 141 
Podbielniak, Inc., Div. of Dresser In- 
RANMA | crcis view cae e:8 6 -616:9,0's 16. cneey 595 
Precision Scientific Co.......... 370-372 


Scanlon Co., James F 
Schuco Scientific Div., Schueler & 


CSP ee rer era 345 
Scientific Development Co.......... 382 
Scientific Glass Apparatus Co., Inc. .332 
Service Bureau Corp.............. 1070 
Stainless Products Corp........... 1158 
StOkeS COLD. FF. Ici ccccecssscus 38, 67 
Star Tank & Filter Corp............ 233 

DRIVES 

PUIG ACB IIIGLS | .osa:0:5 0.01610 650 s.0aesiienen 636 
General Electric Co................ 482 
Graham Transmissions, Inc. .1053, 1066 
Great Western Mfg. Co............. 

Howes Co., Inc., S...........05. 943-947 
Jeffrey Mfg. Co., The............055 97 
iB) bey 25 272 (Rt ©] 0 See ny gc 165 
Philadelphia Gear Corp............ 123 
PMEUUCO OIDs, 5.5.506:0010,5's oceisre eusyace wielalod 46 
Permutit Co., The, Div. of Pfaudler 

Permutit, RRR SINE: 110, 141 
Pfaudler Co., The, Div. of Pfaudler 

Permutit, on vacate 110, 141 
Rockwell Mfg. RON Stake eiiisiesewraloeeeee 69 
BIGMAMOLON, INC. 6..s.0:0 0.0 s6:0 501000 1099 
U. S. Electrical Motors, Inc......... 837 
Westinghouse Electric Corp........ 510 
Wheatley Pump & Valve Mfg, 

BORNE Se .c15e sos sie nee avsiene si 1415, 1432 


DRUMS, ROTARY, VACUUM 


Bench Scale Equipment Co., Inc. .1405 
Blaw-Knox Co. 581 
Devine Mfg. “Oy z | ae 1354-1356 
Eimco Corp., T 80 
Glascote Products, a subsidiary «7 
A. OG WOLD s...0. occ cena oe 
Komline- Eierion Engineering 


C12 erin ore soeror t) 
Patterson Foundry & Machine Co..154 
Renneburg & Sons Co., Edw....... 1012 
Tower Iron Works, THe. eee 977 


DRYERS, CENTRIFUGAL 


American Tool & Machine Co..... 862 
Baker Perkins Inc., Chemical pg 


MCRAURTERE A ELV! sisi nieos5s 0% 60d 016/68 f 
Bird Machine Co..............0+8 559 
Blaw-Knox Co. ........-.0eeeeeees 58! 
De Laval Separator Co., The.....-- 94 
DOIPSONVEr TNC. os cies sevice sinc aces 531 
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FREEZE 
DRYING 


INERT GAS 


PRESSURE = 
MEDIUM 


CARBON DIOXIDE CAN BENEFIT YOUR 
CHEMICAL PROCESSING 


Liquid ip CO, is as versatile as your require- 
ments. You can use it as a gas, as a solid, or in the 
convenient Liquiflow Q> form to serve your 
plant completely, dependably, economically. Wheth- 
er you use a carbon dioxide as a refrigerant... a 
pressure medium ...a weak acid... areactant...a 


raw material .. . or as an inert atmosphere, you can 


depend on Liquid Lal a COs. 


*Liquid Carbonic’s low pressure CO» system. 


x Be sure to see Liquid Carbonic’s display at 3 
; the Chem Show, Nov. 27-Dec. 1, Booth 924 : 


i oe 
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Over 100 Liquid a ak plants and warehouses 
assure you of continuous supply. Scores of trained 
technicians are at your call with updated know-how. 
Wherever you are, wherever you build, Liquid Car- 
bonie is just around the corner with unbeatable 
service. Liquid Carbonic—the world’s largest pro- 


ducer of CO.. 


LIQUID CARBONIC 


ovision or GENERAL DYNAMICS 


Dept.CE, 135 S. LaSalle St., Chicago 3G, Iil. 
In Canada: Liquid Carbonic Canadian Corporation, Ltd. 
8375 Mayrand St., Montreal 9, Quebec 


LIQUID CARBONIC’S COMPLETE LINE INCLUDES: OXYGEN, NITROGEN, ARGON, 
ACETYLENE, NITROUS OXIDE, HYDROGEN, HELIUM AND GAS MIXTURES 


' " 















Strong-Scott 14 inch Turbulizer.. 


. Clam-shell Type. 


PROCESSING EFFICIENCY MULTIPLIES 
WITH USE OF NEW VERSATILE 
STRONG-SCOTT TURBULIZER, 


Increased production, improved product quality and better profits. 


The Turbulizer offers exceptional 
performance for CONTINUOUS 
PROCESSING in the Chemical, 
Food and Plastics Industries. 


The Turbulizer is a continuous 
reactor for Solids-Solids, Liquids- 
Solids, and Gas-Solids, in proces- 
sing areas such as MIXING, 
HOMOGENIZATION, PLAS- 
TIC CALENDERING, PIG- 
MENT DISPERSION, AB- 
SORPTION, ADSORPTION, 
CRYSTALLIZATION, DRY- 
ING, NEUTRALIZATION and 
HEATING. 


See on Display Booths 
1274-1276-1278 Chem Show 


Turbulizers are available con- 
structed of carbon steel, stainless 
steel, nickel or other alloys. Jack- 
ets for heating or cooling are 
available. 


MAY WE HELP YOU WITH 
YOUR PROCESSING PROBLEMS? 


If you have a processing problem, 
contact Strong-Scott or our rep- 
resentative. We maintain a Cus- 
tomer Testing Service Labora- 
tory equipped with production 
size equipment to evaluate the 
application of our equipment to 
your process. This service and 
the confidential test report are 
provided on a no-charge basis. 


TURBULIZER BROCHURE AVAILABLE 
Also see the complete Strong-Scott line on pages 909-912 of CEC, 


Call or write 


The 


451 Taft Street N. E. 





Mfg. Co. 


e Minneapolis 13, Minnesota 


Phone: STerling 1-7461 
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Products... 


——— Products, a subsidiary of 


O. Smith Corp bamitiels sists ie nears 596 
ennohy Van Seun Mfg. & ee 

MOCTING COUP. oii cccccscceccecece 1036 

ASTM RSEIU MIO. 6 6 6,0 5;6 010 410.0 8:0 aw 0a sere 165 


Permutit Co., The, a Div. of Pfaudler 
Permutit, i apaplbanee 110, 141 
Pittsburgh _— Div., Mc- 
Graw-Edison Co. ................ 
Pfaudler Co., The, a Div. of Pfaudler 


Permutit, ats i ixaccccs 110, 141 
Sharples Corp., REO Sa cieowsaiesat ce 485 
Simon-Carter Co. .................. 89) 


Wemco Div. of Western Machinery 


Co. 
Western States Machine Co., The 
1206-08- 10 


DRYING MACHINERY AND 


EQUIPMENT 
Abbé, Inc., Paul O.................. 49 | 
Air Preheater Corp., The..... 1104-1106 
ATUIS-GIMETS | .o.6.6:s 0.0.05 ovscsceccecs 636 


Anderson Co., The V. D., Div. of 


International Basic Economy 
Corp. ........--. Pe iecias case's sissies 1265 
Armstrong Co., Richard M......... 927 


Baker Perkins Inc., Chemical Ma- 
CRINGTY. TIIV.. ....0.0:0000s00006 0% 
oo 
lett-SnoOw Div. ....cccccccccceses 69 
Bench Scale Equipment Co., Inc. ..1405 
Bethlehem Foundry & Machine Div. 


of The Bethlehem Corp... .1426-1428 
TIAWa=EMIOK OO, ois scksssccccecsscen 581 
Bowen Engineering, Inc............ 706 
BME | ASICS i050. 610 oi 0's’ 0 0106 0:016 1168-70-72 
Carver Inc., Fred S............000. 90 


Combustion’ Engineering, Inc., Ray- 
SeCh’ CU Wy; | Reo eee rn rene: 
Davenport Machine & Foundry Co. .818 

Dean — Coil Div. of Dean Prod- 


RNGUS, MISMO: 6:0 .0-6:9:015.0:0'6%s:0 0:0: aelouislane 84 
Devine Mfg. oR Ee ae 1354-1356 
DGrTP=OUVE? INC. occ ccceccccvesscces 31 
Fitzpatrick Co., The............... 175 


Fluid Energy Processing & Equip- 
ment Co. 813 

— American Transportation 
Sebeawinsed 435-436, 442-446, 495 

General Machine Co. of ‘New Jer- 


ee 


eee eee eee eee ee ee 


91 
Girdler Process Equipment Div....219 
Hardinge Co., Inc 582 
Jeffrey Mfg. Co.. 97 
Kennedy Van “Sing Mfg. & aaa 
neering Corp 036 
Komline- anderson Engineering 


Corp 
ser “Beit yi Riaiecerens pcre ate? yaa 165 

ationa ing achinery Co., 

si eee eee 1112-1114 
UR Clo, ee etree sey ty 812 
— Foundry & ee 
Patterson-Keiley Co., Inc., The 

188, 215, 190 

Permutit Co., The, a Div. of Pfaudler 

Permutit, cc cheidxeneuee 110, 14! 
Pfaudler Co. The, a Div. of Pfaudler 

Permutit, Ine. 110, 141 


Pittsburgh Lectrodryer Div., Mc- 
Graw-Edison Co. ...........++ee: 931 
Proctor & Schwartz, Inc.........+- 684 
Productive Equipment Corp........ 224 
Renneburg & Sons Co.. Edw....... 1012 
Sargent’s Sons Corp., C. G........- 81! 
Selas Corp. of America......... 979-98! 
Separations Engineering Corp...... 37 
Simon-Carter Co. ...........+eee88 
Standard ey ded Viienssess seek 1? 
Stokes Corp., F. J.........2.ee00: 38. 61 


Temperature A Corp... .13% 
Thermal Research & Engineering 


RSE A ees nc canine es oe 1349-135! 
Tower Iron Works, Inc........-+++: 97 
TVET BOE) 5.c6cc2i00:c voce ecw eecsees 19 
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works for Florida's 


Ironically, the fact that FOAMGLAS insu- 
lation stays completely dry, impervious to 
water, is the reason it is important to a 
new method of water supply that converts 
ocean salt water to potable water. 

The new conversion plant at St. Peters- 
burg, Florida, is the joint effort of Dr. H. 
F. Wiegandt and Cornell University and 
Blaw-Knox Company, operating under a 
contract with the Office of Saline Water, 
Department of the Interior. The Cooper- 
Bessemer Corporation and the Florida 
Power Corporation also participated in 
this project. The plant utilizes a freezing 
process and is expected to reach a daily 
production of 35,000 gallons. 

Protecting the piping and equipment is 
FOAMGLAS, a cellular glass insulation. 


FOAMGLAS°” insulation 


Salt water conversion plant 





It provides the constant insulating value 
necessary in the freeze process plant; it 
holds check against outside weather and 
salt air; FOAMGLAS cannot burn, a 
safety factor since the process uses combus- 
tible butane liquid and gas; and FOAM- 
GLAS guards against corrosion since it is 
water-, moisture- and vapor-proof. 

While you may not have a salt water 
conversion plant like the one shown above, 
FOAMGLAS can work for you on other 
industrial insulation applications . . . pip- 
ing, equipment, vessels, or underground 
lines. Write for a free copy of our new 
FOAMGLAS catalog: Pittsburgh Corning 
Corporation, Department H-111, One 
Gateway Center, Pittsburgh 22, Pa. See 
us at the Chem Show, Booth 1239. 
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See them working ... 


AT THE CHEM SHOW 


Hardinge will display completely operating scale models of the equipment 
shown below during the 28th Exposition of Chemical Industries, Coliseum, 
New York City, Noy. 27-Dec. 1. We welcome you at the Hardinge Booth. 





TRICONE MILL 


A large-volume grinding mill which 

keeps grinding media where they be- 
“OVERDRAIN” CLASSIFIER long. 

A belt-type classifier with “up-wash” 

action which effectively maintains 

slimes and sand separation. 














“AUTO-RAISE” THICKENER 
No scraper breakage is possible with “auto-raise” 
on the job. Watch this mechanism climb over ob- 
structions when you visit our booth. 








DISC-ROLL MILL 


A highly flexible mill 
for lighter minerals, 
with built-in) “Gy- 
rotor” Classifier. 








Hardinge Booth is 
No. 582 on 2nd 


AUTOMATIC BACKWASH SAND FILTER floor left of esca- 
lators. 








No shutdown for backwashing! This unit operates con- 
tinuously year after year, at peak efficiency. 











. NEW YORK 
HARDINGE toronto 
CHICAGO 
HIBBING 
COMPANY, INCORPORATED nas Gaden Care 
Main Office and Works * 240 Arch St., York, Pa. oe . SAN FRANCISCO 
Cee : HOUSTON 
LAKELAND 
BIRMINGHAM 


“‘Hardinge Equipment—Built Better to Last Longer.” 




















Products... 


DUST AND FUME COLLECTING 


SYSTEMS 
American Air Filter Co., Inc....... 676 
American Agile Co., The, subsidiary 
of The Nalge Co., Inc........... 917 


Automotive Rubber Co., Inc...802-804 
Air Preheater Corp., The..... 1104-1106 
Buell Engineering Co., Inc... .1189-1193 


Catalytic Combustion Corp....... 1255 
Continental Mfg. Co.......... 876, 1093 
UP ip CLs. | cl ae eee ey me 45 
Dracco Div., Fuller Co............ 495 
mMucon Co,, INC. THC ........<.6s08 990-992 
POUSTEK AOOLD.. 666 cess vices ess 1299-1301 
PUO=ATOIICS BIC. o.6:06:61s s:0 0155 150000 1115 
Fluid Energy Processing & Eouip- 

Cee CORSE Se ae ae earners fe 813 
Haveg Industries, Inc.............. 546 
Heil Process Equipment Corp...... 1305 
Hoffman Industries, Inc., Air Appli- 

BU ANGES ADIN 5 co fasis. 0-5. aw dls.e 6 eos esos Sa 1394 
Knight Co., Maurice A............. 586 
Laboratory Furniture Co., Inc..... 310 
National Engineering Co........... 695 
National Dust Collector Corp...... 695 
ORG CAVAIV SL, TAC. 2.00000 s cecineecs 1413 
Slice g Val O/C) y 0 i rrr 681 
Peabody Engineering Corp......... 821 
Protective Plastic Co., Div. of Eb- 

EQly: IIVNANNCS, TNC. 060.0555 0s scas 1411 
Pulverizing Machinery Co., a Div. 

of American-Marietta Co......... 632 
Renneburg & Sons Co., Edw....... 1012 
Research-Cottrell, Inc. ........... 1404 
Sly Mic. Co., The W. B..005 06000 73 
Southwestern Engineering Corp. 

1246-48-1250-1252 
RO y ip CCE C) Cee ee 1446 
Tower Iron Works, Inc............. 977 


Union Industrial Equipment Corp. .1076 
United States Stoneware Co., The..111 
WAC IAS .6osoi0:0 4 .0:0:0.0,6 0:00 0050 1195-1197 

686 


Western Precipitation Div., Joy 
PND oo 6 Sts oidse: «'a\e s ches 1346-48-50 

Wheelabrator Corp. ............00- 193 

Young Machinery Co., Inc., The... .833 


DUST AND SPRAY MASKS 


Mine Safety Appliances Co........ 158 
EJECTORS 

Artisan Industries, Inc............. 874 

Carbone Corp., The, Chemical 
PARMDMENL Div... ...<< 2... ..sse0008 803 

Croll-Reynolds Co., Inc....... 1054-1056 

Graham Mfg. Co., Inc........ 1067-1069 
aveg Industries, Inc............... 546 


Heil Process Equipment Corp..... 1305 
IMMPCTSOU=RANG CO. oo. cc cs cicccw ens 128 
Kraloy/Chemtrol Co. .............. 1111 

Penberthy Mfg. Co., Div. of Buffalo 
PUGUNOSE WOOTIDs ci5.c.c giecoie:01e-0 b 0-0 0-3 0088 1200 
Schutte & Koerting Co. ........... 61 
Southwestern Engineering Co. F 
1246-1248-1250-1252 


ELECTRONIC EQUIPMENT 


Atomic Energy of Canada Ltd. 
; 1150-52-54-56 
Allis-Chalmers, Commercial Prod- 


LUGS DS BAO LY satis: ares ve nyanslsis c\ajotaks ies 636 
Automatic Control Devices, Inc... . .1450 
Beckley, Haltom & Hickman Service 

Le Se eee eae reer ne 1363 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. .33 
Canada Department of Trade & 
Commerce ............. 1150-52-54-56 
Cherry-Burrell Corp. ...........+:: 91 
Cobalt Information Center, Battelle 
Memorial Institute .............: 957 


386 November 13, 1961—Curmicat ENGINEERING 
























































IN 









a 









CuEemica 











. 158 





LOAD MOLTEN SULPHUR, ASPHALT 
IN LESS TIME AND GREATER SAFETY 






SEE OUR EXHIBIT IN 
BOOTHS 888-92 AT 
CHEMICAL SHOW 





AND JACKETED LOADING ARMS 


Consider the advantages a Chiksan steam jacketed joint offers you. It is an 
effective long lasting product backed by over 10 years of proven-in-use service. 
It is available to you in a complete range of sizes from 2” thru 12” pipe size. 
It can be equipped with any one of a number of packing units tailoring the 
joint to your specific service. In addition to sulphur and asphalt, these joints and 
arms are equally adept at handling viscous oils, napthalene and heavy tars. There 
is another plus in the Chiksan steam jacketed joint—the many practical years of 
Chiksan know-how in designing installations. These 

recommendations teamed with Chiksan equipment are 


your assurance of a facility providing maximum flow- 
thru with greatest safety. For more specific details on 
steam jacketed joints and arms, write Chiksan. #61-63 
1® 


CHIKSAN COMPANY — General Offices: Brea, California @ Well Equipment Mfg. Corp. Division (Weco Unions, Hamer Valves) @ Chiksan International @ Chiksan of Canada Ltd. 
Offices and Representatives in Principal Cities of the World 
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Products... 

































PIO-TVORICS, INC.. 666600 0scccesscce 1115 
Forté Engineering OS Ss s cise sad 1226 
FPOXDOrO GO,, TNCs 0oc6cccsécccccccan 


5 
Industrial Nucleonics Corp. .1374-76- ~ 
Leeds & Northrup Co............. 50 
Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. . .635 
New Brunswick Scientific Co., Inc. .324 
Numec Instruments & Controls 






ROMMTMD oi visa oc aise a ielsisieleic:cisie wigs stare 1429 
EMOUGVOI COPD. .cisicccieseccescecen 389 
Richardson Scale Co............... 21 
Scientific Glass Apparatus Corp., 

LOE a en aes 332 
Sticht Co., Inc., Herman H....... 1280 
Superior Electric CO}, THC ..00.666¢ 810 
Taylor Instrument Companies avrate 104 
PARTS CO. TAC. os. oseyae ose 1447-1449 
Westinghouse Electric Corp........ 510 

ELEVATORS 
Carrier Div., Chain Belt Co......... 127 
Bartlett-Snow-Pacific, Inc., Bart- 

BOG =TSIAOW. TDLV «a0: 0 00-4 0:00 es eo siere 569 
Bauer Bros. Co., The......... 1430-1431 
Bucket Elevator Co., The.......... 7 
GITEOI= WOO GO. io o60c ssc cvessene 
price) Ca Occ a. <i. aia ae eae 1022-24- cH 
BIOWES (0. SRC Honors acc oiciss ceo 943-947 






Jeffrey Mfg. Co., The.............. 
bl USE COR eo eee 
Rapids Machinery Co., Inc 







Schutz-O’Neill Co. ............... 1400 
Sprout, Waldron & Co., Inc....846-848 
Sturtevant Mill Co...........seseee 421 
Westinghouse Electric Corp........ 510 







Young Machinery Co., Inc., The.. .833 





EMULSIFIERS 










Barrington Industries, Inc......... 
Branson Instruments, Inc......... 325 














Chemicolloid Labs., Inc............ 618 
Cornell Machine Co............... 1212 
EES CLO bP <a eee 238 
Gifford-Wo00d Co. .....cccccscccees 234 
éé 7 CAPOCT QE. ASO ooo 6.6. 5.0.5 0:0is opsisieier 1403 
NOW SPECS AT YOUR FINGERTIPS Kinetic Dispersion Corp...... 1367-1369 
sans Lehmann Co., Inc., J. M...........: 60 
’ . . on gy gg Ce ry, “= 
BYRCO ROGE. .pcsaies 61550106 36:0 ais ssens ileal 
Here’s a surer, easier way to specify spray nozzles Patterson Pouiidi & Wwiachine’ Go,” 
See ree. 
’ op , Premier Mill Corp............--++5 941 
How can you be sure you’re specifying the right spray Schuco Scientific Poiv, Schueler & 
nozzle for your particular application? m...2 a ppadatecses? eos “pata 245 
Spraco’s research department has taken the guesswork of Wood Conversion Co........- 1181 





TTi=HOMO COPD. ..6:02.0/0.05 0000000068 191 


out of this problem by preparing complete and accurate West Virginia Pulp & Paper Go....94 


performance data for each of the hundreds of spray nozzles 
in the Spraco line. Each nozzle “profile” is complete with 
data on material, dimensions, flow rate, pressure, angle of 







EMULSIFYING AGENTS 








spray .. . everything you need to enable you to choose, at a glance, the nozzle Continental Oil Co., Petrochemical 

that will deliver maximum performance and efficiency in your particular auntie ETS MG" telaeaeaaatee 

application. Stauffer Chemical Co. .930-934, 959-961 
No matter what your spray nozzle problem, Spraco makes this information 

available to you absolutely free. Why not write and ask about it — today? EMULSIONS 





VISIT US AT THE CHEM SHOW—BOOTH 1434 





Dept Oil Co., penienne: 





09: 5:00.00 0:00:06 0:0's'9,00-0 0 90 0:06:95 *E 


ep 
SPRAY ENGINEERING COMPANY \Nagga / Wicvcahenneennall as 
100 Cambridge Street, Burlington, Mass. Ni 














ENAMELED APPARATUS 





Cobalt Information Center, Batelle, 









Memorial Institute .........-++.+: B) 
Permutit Co., The, a Div. of Pfaudler ' 
Permutit, Inc. ........-++++: 110, 14 
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Soe BETHLEHEM’S 


LABORATORY DRYER MODEL IN ACTION 
AT BOOTH 1426-28 
Chemical Industries Exposition — Nov. 27 — Dec. 1 


Portable laboratory prototype 
horizontal dryer, 12” diameter x 3° 
long, is available to Bethlehem customers 
for inplant testing. It has saved customers thou- 
sands of dollars by pre-determining accurately the heat, 
power and other requirements for drying specific materials. 





Bethlehem foundry & Machine Div. of 























an reser The Bethtehem Corp. Bethiehem, Pa, Established 1856 Wears... 7 x 
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Get your FREE Unit Converter and complete infor- 
mation on products designed and manufactured 


by Bethlehem Foundry and Machine Division 





THE 


BETHLEHEM 


CORPORATION ESTABLISHED 1856 


225 W. SECOND STREET, BETHLEHEM, PA. 





DRYERS * AUTOCLAVES * CASTINGS * FURNACES * NITRATORS °¢ 
KETTLES °* CRYSTALLIZERS * MOLTEN SALT HEAT TRANSFER 
SYSTEMS ¢ FABRICATED PARTS * ORE ROASTERS * REACTION 
VESSELS e VACUUM STILLS ° SULPHONATORS ¢* RETORTS 
OTHER BETHLEHEM DIVISIONS: 


ENVIRONMENTAL ENGINEERING, CEMENT MILL MACHINERY, SPECIAL MACHINERY, 
DYNATHERM AUTOMATIC HEAT, FOUNDRY, AND MACHINE SHOP. 





Products ... 


Pfaudler Co., The, a Div. of Pfaudler 


PermMutit, INC. ova cccces ccc ere 110, 141 
ENAMELS 
Lead Industries Association........ 816 
ENGINEERS 

American Hydrotherm Corp. .1174-1176 
Artisan Industries Inc............. 
Bartlett-Snow-Pacific, Inc., Bart- 

MEG URSMOW BDIVs. osc ccc scdiesicesece 569 
BRIA W—TRAIOR: 150, oc. .0<ciewncssicescece 581 
Canada Department of Trade & 

COMMEICE ..00000000008 1150-52- "— ~ 
Chemical Construction Corp........ 
Chemical Projects Ltd. ..1150-52- ia 58 
TDOTE=OLIVEL TNC). o.s.csiesccccse ccc ceed 531 
PAMECTAEE ACTON: 6 0:0\0j0.0.00s a 0d vs0eees 1302 
Forté Engineering Co. ........... 1226 
Heil Process Equipment Corp...... 1305 
Kinney Engineers, Inc., S. P. ...... 1237 
CEE e) 'oS 212) | gy Cc ne Sa 
Procedyne Associates, Inc......... 1453 
Renneburg & Sons Co., Edw....... 1012 
Service Bureau Corp.............. 1070 
Sharples Corp., The..............0. 485 


Southwestern Engineering Co. 
1246-1248-1250-1252 
United States Stoneware Co., The..111 


EVAPORATORS 

AP: C0. 3NC,, DRC se. <.6s ss esses 1303 
Air Preheater Corp., The..... 1104-1106 
Armstrong Co., Richard M......... 927 
Artisan Industries, Inc............ 874 
BAW aHERMIOK SO, 6 o:9:555.0:0s01000:0 6:0 6 4000 00 581 
Buchler Instruments, Inc.......... 369 
Chicago Bridge & Iron Co......... 14 
Carbone Corp., ‘The Chemical 

PIGUIDIMENG WIV. 6 o.0:0:6:0:0.0 000-0 med 
CATVER, TNC., BLOG FS. cois.0sss.as00008 90 


Dean Panel Coil Div., Dean Prod- 
ucts, Inc. 184 
Dowington Iron Works Div., Pressed 
Steel Tank Co 631 
Fansteel Metallurgical Corp....... 617 
QelcS Ch Se meres 1289-1291 
General American Transportation 
ROOD) 5 ioe oo ocsseieterd 435-436, 442-446, 495 
Girdler Process Equipment Div..... 219 
Glascote Products, a subsidiary of 


A: © BMI COMP... 0.0 os'ss sigiaes 596 
Graham Mfg. Co., Inc........ 1067-1069 
GTOGR BATE Oy. oie cesscsecee 1403 
Haveg Industries, Inc. .............. 546 
Hunt Machine Co., Rodney. .1240-42-44 
Lee Metal Products Co., Inc....... 1384 


Permutit Co.. The, a Div. of Pfaudler 

PCVMUUE, TAC. oc ecccs o-6.0:0:0,010:0) 
Plaudler Co., The, a Div. of Pfaudler 

POTMNUUIG, WAC. 6 66.6.0 6 910:60 0-010 110, 141 
Platecoil _" Tranter Mfg., Inc... 10 
PIRES DIS. NGO. 65s o.scc5.00 score sane 1213 
— 
Southwestern En ee 

“i 1246- 1248. *1250- 1252 

Stainless Products Corp 1158 
Thermal Research & “Engineering 


ROBT sce hae nes ahs sess 1351 
Tower Iron Works, Inc........-.++: 977 
Wallace & Tiernan Inc..........++: 686 

EXHAUSTERS 
American Agile Co., The, subsidiary , 

of The Nalge Co..........-seeeee . 
Artisan Industries, Inc.........-++; 87 
Bauer Bros. Co., The......-- 1430-1431 
Croll-Reynolds i Wc scanes 1054- 1 
DAY GCO., ERE .....52000s cc scescseeces 
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WTP OMIGS) SUACs. Si6.slaieiee eaves eles 1115 
Haveg Industries, INC... ..5.0..000+ 546 
Hoffman Industries, Inc., Air Appli- 
2k a ee ae cae Saree 1394 
Lee Metal Products Co., Inc...... 1384 


Patterson Foundry & Machine Co., 


MGUPSE COLD: 1s\+.9:s20 103 bch: «9 iclesis. 1200 
Protective Plastic Co., Div. of Eb- 

Gfly WYNEMICS, INC .u .. 66. ccs 1411 
Roots-Connersville Blower Div., 

Wppenser TNGUSUTIES ..........cccece 595 
Schutte & Koerting Co............. 61 
(ne i Lae Cc cr rr 1446 
United States Stoneware Co., The. .111 

EXPLOSIVES 

Hercules Powder Co............... 916 


EXTRACTION PLANTS 
Anderson Co., The V. D., Div. of In- 


ternational Basic Economy Corp..1265 
Artisan Industries Inc............. 874 
Bartlett-Snow-Pacific, Inc., Bart- 

AGAIN PUY a 555.3 50 oo bea weet 569 
SO Ss 6) a 581 
Carver InC;, Pred Gi... ses cce cee es 90 
POTE=OUVED THC! oss ois oie e caecice vais 531 


EXTRACTORS 

American Agile Co., subsidiary of 

MONO SINCBO CO oe 55s iss eiss 0ccss siccie-oe 917 
American Tool & Machine Co....... 862 
Artisan Industries Inc............. 874 
Baker Perkins, Inc., Chemical Ma- 

(ulsin| cing) D | aa 560, 609 
Bauer Bros. Co., The......... 1430-1431 
PEERING COs 66 sis ossie os ccdcecv 559 
Ji CO Ca aa 842 
De Laval Separator Co., The....... 94 
WOM OUVEY ANC. 5 os 60.5 ss.0.5.0.006 0 000s 531 
General American Transportation 

REDS sssa/eis 90s, <'2 435-436, 442-446, 495 
Gitord=WO00d CO. ........00ccece0s 234 
GIMENO RADE OO: 5. cc cc cc cescosccees 1403 
Poemess MiG, CO... 0. ccc ncccceses 1008 
Podbielniak, Inc., Div. of Dresser 


BEE HG icisseenancino scala eisai 
Sharples Corp:, The.........0..0.... 85 
Terriss-Consolidated Industries 

1313-15-17 
Tolhurst Centrifugal Div., American 

Machine & Metals. Inc........... 6 
Tower Iron Works. Inc............. és 
York Process Equipment Corp..... 833 


BEINMARE OO: NICS oi. 5o: 360 < oesicre 
MORVEITO, INC. oi.c.-scssae.e ace sos « 889-891 
Haveg Industries, Inc.............. 546 

eil Process Equipment Corp..... 1305 
Patterson Foundry & Machine Co., 


Flow Dynamics, Inc........ 1094-1096 
Young Machinery Co., Inc., The. . .833 


FEEDERS 
Carrier Div., Chain Belt Co......... 127 





re i g 
Dias teenseern gt 


Fast, intermittent trap action vee 





Nicholson weight-operated 
traps for gas, air, steam and 
gasoline service 


This sectional illustration describes the fast, intermittent action 
of Nicholson weight-operated traps for pressures up to 1500 lbs. 
3ut don’t let that float fool you. This trap is float-actuated, not 
float-operated as are other float-type traps. Here’s how this exclu- 
sive Nicholson feature works. 

When water enters the trap the float rises, eventually actuating 
the weight latch to release the counterweight, which then falls, 
lifting the discharge valve wide open . . . instantaneously. A link 
latch holds the valve open until discharging water lowers the 
float, actuating the rising counterweight to re-engage the weight 
latch. The discharge valve is then released by the link latch and 
closes instantaneously. 

This rapid, intermittent opening and closing action is a feature 
you'll find only in Nicholson weight-operated traps, including 
models JR for pressures to 250 Ibs., WO and B to 650 lbs., and C 
to 1500 lbs. Mail coupon for Catalog 500. 


W. H. NICHOLSON and CO., 12 Oregon St., Wilkes-Barre, Pa. 


Please send Catalog 500 describing Nicholson weight-operated traps for 
saturated or superheated steam, compressed air and gasoline, oil and 


7 
I 

gas service. | 
| 

! 
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| 

| 
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I 

— 











W. H. NICHOLSON and COMPANY [240 
12 Oregon Street . Wilkes-Barre, Pa. Yeo 
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PUT NEW PRECISION IN YOUR MIXING 


THIS SANITARY MIXER is typical of Eureka equipment 
being used throughout the processing industries. 
Custom-engineered for the Block Drug Company of 
Jersey City, N. J. in blending Polident cleansers, the 
unit is teamed with a Eureka Sifter and a Sanitary 
Screw Conveyor. Features include stainless steel con- 
struction, a specially-designed mixing cylinder, and 


fw extremely compact but powerful drive components. 
YOU CAN ACHIEVE new standards of accuracy, cleanli- 
ness and economy in all your blending, aspirating, 
WW, size reduction, weighing, packing and conveying 
operations, too...with precision S. Howes equipment. 


AMERICAN MADE... WRITE FOR CATALOG giving details of the full line of 
YOUR BEST BUY Eureka equipment for the processing industries. 


Ss. HOWES COMPANY, INC. e SILVER CREEK, NEW YORK 


CALL COLLECT, 
YELLOWSTONE 4-2611, 
Silver Creek, N. Y. 
for prompt, personal 
attention to any request. 
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Products . 


Bartlett-Snow-Pacfic, Inc., Bart- 


lett-Snow Div. ................... 56 
Bauer Bros. Co., The......... 1430-1431 
Benson Laboratories, Inc. ......... 1 
Bucket Elevator Co., The.......... 8 
Cleveland Vibrator Co., The... .993-995 
DRY SOs, UNO sa sesa ale) scibsdgi6.0 6.0.66 cerca 45 
Dracco Div. of Fuller Co.........."" 495 
Dynametrics Corp. ............... 1311 
PICT MAIG: OO. oc ccc cc ccicecece 909-911 
PUG=STOMICS INC... occ ecccccesencn 1115 
Galigher Co., aa Lsieseipiave bisa eee 843 
Gump Co., eT 1022-24-26 
Hapman Corp., fe DNV... scn08 923 
Hardinge Co., Inc Sela eterbielaionces ae eee 582 
Howes Co., Inc., S..........000. 943-947 
LOU: Cc Sar ae mem | 435 
Jeffrey Mfg. Co., The.............. 97 
Kennedy Van Saun Mfg. & Engi- 

MOCTING GID. 6.5.6 +:60:06- 00 :seseeers 1036 
Lapp Insulator Co., Process Equip- 

COL Ce) LO Ame eh 696 
Madden Corp., The................ 1136 
Miller & Son, Inc., Franklin P., 

SMDTCIMNC BDV, 5. scccccsscccceeces 1010 
IMGT ON RROY CO oo. 6/510 0:0 05:0 0.000 oe rege 675 
National Drying Machinery Co. 

MUAG: 5:0 9:5 255 015 0:0 eu eeeectrts 1112-1114 
Norcross Companies ............... 868 
Prater Pulverizer Co........... 904-906 
LUC C1. i renee, 220 
Pulverizing Machinery Co., a Div. 

of American-Marietta Co........ 632 
Renneburg & Sons Co., Edw....... 1012 
Richardson Scale Co............... 21 
Sargent’s Sons Corp., C. G.......... 817 


Southwestern Engineering C 

1246- 1248. -1250-1252 
Sprout, Waldron & Co., Inc... .846-848 
Tower Iron Works, RRS 977 
Vac-U-Max rE eee 1195, 1197 


FILLERS 
Aluminum Co. of America......... 474 
Carbon Div., Great Lakes Carbon 
CO ee re errr ar 204 
wae -Picher Co., The........ 1167-1169 
Johns-Manville ..............seeeee 645 


FILLING MACHINES 


Bemis Bro. Bag Co............ 164-166 
Black Products Co............+++. 1319 
Chemical Pharmaceutical Industry 
COR. CC SaaS - 991, 1064 
Colton Co., Arthur, Div. of Snyder 
RUNSOID So nistedn estas sinaisaiee's v0.se este 98 
Ertel Nangineering 80) rT 623 
Glengarry Processes, Inc.......... 121 
SUMP CO, TB. Fos 5055-00008 1022-24-26 


Lapp Insulator Co., Process Equip- 
NMVOTIG NDIV  60:0-6:4:5:4i08-6 siciereins cicepeee 696 

Permutit Co., The, a Div. of re, 
Permutit, Inc. ........0.-+++ 0, 141 

Pfaudler Co., The, a Div. of endalee 
Permutit, Inc. er og 141 


BSUTTICG COO e osie 6 6 -scnic 6 0.0.0:050 0:0 in i0'9 1442 
Richardson Scale Co..........055 21 
Scientific Glass Apparatus Co, 

RG eos. Sawer ss sous 332 


FILTER AIDS 


Barnebey-Cheney Co. .......-++++: 52 
“oF Div., Great ‘Lakes Carbon, 
Cie Oe CO Oe a eer 
Eagle- Ppicher Cb; TRC .01066.6 1167-1169 

Great Lakes Carbon Corp.....--+ 
Hercules Filter Corp.........-++++: 
Johns-Manville ........-0-eee cere 
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Operation: 
Dust Control 


(ONE OF A SERIES) 


Employee morale —its effect on workmanship and 
production—can be measured in dollars and cents 
on your balance sheet. And dust is a silent thief of 
morale wherever it causes undesirable working 
conditions. But Pangborn Dust Control Equipment 
keeps employee morale and efficiency high. 

Pangborn Dust Control Equipment gives you 
more than added efficiency. Removing abrasive or 
corrosive dust extends machinery life, eliminates 
health hazards, cuts housekeeping costs, builds 

tter community relations. And reclaimed dust 
tan be as valuable to you as money in the bank. 


Pangborn makes Dust Control Equipment for 
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CAN YOU MEASURE MORALE ? 


your every need: Cloth Bag, Tube, and Screen Col- 
lectors in Self-Cleaning and Unit Types, also Wet 
Collectors in all sizes. For more information, write: 


Pangborn Corporation, 2600 Pangborn Blvd., Hagerstown, Md.; 
Pangborn Canada Ltd., 47 Shaft Rd., Toronto (Rexdale), Canada; 
or phone district office in Yellow Pages, ‘Dust Collecting Systems.”’ 
Manufacturers of Dust and Fume Control Equipment; Blast Cleaning, 
Vibratory Finishing; Rotoblast® Steel Shot and Grit®. 


Pangqborn 


OF HAGERSTOWN 
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*.° The Fluid Energy “Jet-O 
. ae fluid energy fine grindi 








G AND DEHYDRATION 
PARTICLES 
AINTENANCE 











R_ (OR STEAM) 















ed and built by the pioneers 
Bre than produce fine particles. It 
-- controls fineness and prodt with a narrow distribution range 
_ and simultaneously with grinding can dehydrate, coat particles, blend and 
" achieve chemical changes. 


¥ 
Jet-O-Mizer Mills are being used all over the world, processing many 


394 


types of materials in the following industries: 


¢ Abrasive ° Food © Pigment e Wax 
° Insecticide °® Mineral © Plastic ° Metal 
© Ceramic © Pharmaceutical © Carbon ° Chemical 


"“Jet-O-Mizing" produces FINE PARTICLES % micron average and above 
PLUS ... Narrow Particle Distribution © Dry, or Controlled Moisture 
Content * Continuous Operation ® Uniformity of End Product °* Other 
Operations with Grinding * No Attritional Heat—No Moving Parts °¢ 
Low Operating Costs * Low Maintenance 

Send for complete information on Fluid Energy’s ‘‘Jet-O-Mizer” Mills, “‘Jet-O-Clone” 
Dust Collectors, and TESTING AND CUSTOM GRINDING services. 

FLUID ENERGY PROCESSING & EQUIPMENT COMPANY 
Richmond & Norris Streets, Philadelphia 25, Pa. * Phone: Regent 9-7728 
(Formerly known as the Wheeler-Stephanoff Mill) 
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Products ... 


Nerofil Dept., Great Lakes Carbon 


CIT CS SOOT a 20 
Radiation Applications Inc......, 143} 
Scientific Glass Apparatus Co, 

LORE OOO Into res. 33) 
MRICTO SOOT, as6is sini aoo-0-s.k0i05 308 141" 


West Virginia Pulp & Paper Co... .94 


FILTER CLOTH 


American Air Filter Co., Inc.......6% 
American Plant Equipment Co. 
1282-1284 
Cambridge Wire Cloth Co., The... .143 
Commercial Filters Corp........... 223 


MINCO WIDITD,« “Gk. 6 o:0:0:5. 4 0:0)0:06.8 nner 8 
Feon Fabrics Div., American Ma- 


chine & Metals, Inc............. 456 
Hercules Filter Corp.............. 213 
Radiation a? a UNC icc ccen 1434 
Snriver Go.Co.,. INC, Poe... co ee tawcne 413 
Sly Mfg. Co., The . 2 are vf) 
Southwestern a Co. 

1246-1248-1250-125) 

aCe e < [igh 0 ae 0! een eee i 

RSDETTY. GF 190. DBR oie's soins se see 136) 

Technical Fabricators, Inc......... 137) 
Terriss-Consolidated ——. 

313-15-1) 


FILTER CLOTH, METALLIC 


American Plant Equipment Co. 
1282-1284 

Buffalo Wire Works Co., Inc...... 1229 

Cambridge Wire Cloth Co., The... .1423 


PMCO COrMp,, “TS. 206s ccc seve cca 80 
Hercules Filter Corp.............06. 213 
Multi-Metal Wire Cloth Co., Inc...2lé 
Newark Wire Cloth Co............. 18 
LU Cc ee eee: 81) 
Benelense- MEPOUUCL MOO, 6 o.6:5:5 s:0i9'0's e100 111} 


Southwestern sae Co 
1246- o1248- 1250- . 
Sparkler Mfg.'C 


Terriss- Cousmaaea Industries oh 
ayier Co;, THEW. By is5ccisen ean 574 


FILTER PAPER 


Alsop Engineering Corp............38 
Bel=Art PrOGUCtS 205s. s:0 000s ween 

Commercial Filters Corp..... . 223 
Eaton-Dikeman Co., The.... 
Ertel Engineering Corp...... 
Groen Mfg. Co aon 
Hercules Filter Corp............+0+: 
Jacoby-Tarbox Corp. .........-++. 





DUE ClO. Che Gee nee Reo) 812 
Radiation Applications Inc........ 1438 
— Glass Apparatus Co... 
Ee ee eer rhs IG. 2 
Shriver & Co., Inc., T........-+e08- 413 
Sparkler Mfg. Br dip cy aoe) aia eee 5 
Sperry & Co., D. R.........eseeees 136: 
Star Tank & Filter Corp.......--; 233 
Technical Fabricators, Inc. .....--: 137) 

Terriss-Consolidated Industries 
1313-15-1' 

FILTERS 

Adams Co., Inc., R. P........-+s09% 836 
Alsop Engineering GOLD 5.05 éscwens 38: 
American Air Filter Co., Inc.....-: iH 
American Tool & Machine Co......:98 


Plant Equipment Co. 
American Pla quip ©. 99-108 
B-I-F Industries, a Div. of The New ‘i 

York Air Brake Co 66 
Baker-Perkins Inc., Chemical re | 


CHINCTY WIV) is occs6 sas sees es 
Barnebey-Cheney Co. a 
Barnstead Still & Sterilizer Co. saree 





Terriss 
Torit N 


FIR 
Michige 
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Beckley, Haltom & Hickman Serv- 
13 


Bes OTD oo 09 seis'e-acss sie .ois'e 0's «4 63 
Beemer Engineering Co........... 1416 
Mt MIRCRINE CO... 6 oes cece secees 559 
MOWSEL: PANIC. ain. s.6180:050. 0 000% 1168- a 
arver Inc., BYE Si... cc ccccsces 
Chem Fiow Cor BYE ersieisieiais 30.6.0 a0 Se ioss 
Commercial Filters Corp........... 223 
Continental Mfg. Co.......... 876, 1093 
Corning Glass Works............... 134 
Croll-Reynolds Engineering Co., 

MRE Ale Oca Bana in ak da/ss 0543 054-1056 
Cuno Engineering Corp....... 1133-1135 
SCL ORS 0) 01 Sa A Spe a re a 45 
Dorr-Oliver RAND 64 ios so uasazeo'e 0: :0"4elenmseiaeare 531 
mormon Co., Inc., The........ 520, 532 
Dustex, Corp. ErbiateNeloceee Oiieraea 1299- ~ 
Eimco Corp., ARE inca Sone cate Raaciomaints 
Engelhard industries, Inc. .192-196, 28 
Ertel Engineering Corp Res Gardiner 623 
BTEDILE OOLD: oo scs cc scc cc cceteces 1302 
RMA MBB 06:6 -wis-wne, 4:0.0,0-3.0:6400 «50 1422 
Tk 9 sr rr 1403 
marainge ©O., INC... ....6.2.6eceees 582 
Hayward Filter Co... ... 00.06.00. 1408 
Hercules Filter Corp................ 213 
Industrial Filter & Pump Mfg. Co.. 15 
0 LE ag ee ee 435 
Knight Co., Maurice A.............. 586 
Komline-Sanderson Engineering 

SPMD Fi 5 co Zecnle vse avasoimieieco:aro tb oceis score aba 25 


Lewis Co., Warner Div. of Fram Co. 


Mine Safety Appliances Co.......... 158 
Niagara Pressure Leaf Filter Div., 
American Machine & Metals, Inc. "506 


Newark Wire Cloth Co.............. 183 
O’Connor, Inc., D. T......... 1415, i933 

Pall Corp. ueeaters evs Geib Jaore isi ous oe ae 
loc Cowl Oy) aaa a 
POOTICRS DAIS. CO. .6 5s svc cccsccses 1008 

Peterson Filters & er Co. 
1366-68-70 

Pulverizing Machinery Co., a Div. of 
American-Marietta Co. ......... 632 
Radiation Applications Inc......... 1438 
Ronningen-Petter Co. ............ 1113 


Scientific Glass — Co., Inc. .332 


Screen Products, Inc............... 109) 
Selas Corp. of p Pano Penne 979-981 
Bewuseco Mig: COMmp...........05..0%% 1445 
Snarples Corp., The............... 485 
Shriver & Co., Inc., Se hiss NS ee Oe 473 
Sly Mfg. Co., The W. W. S......... 73 
Sparkler Mfg. REO es oai5-0-5, 5 5 ave asbun ole 56 
Siero ef oS) 2: Sarr 1362 
Star Tank & Filter OS) a 233 
Straight Line Filters, Inc.......... 1407 
Taylor Instrument Companies...... 104 


Terriss-Consolidated Industries 
1313-15-17 
Torit Mfg. Co Hn 


Trerice Co., H. 


:193 
Young Sanchinary’ Co. Inc., The... .833 


FIRE DETECTION 


Edison Industries, Thomas A., In- 
eet Div., McGraw-Edison 


FIRE EXTINGUISHERS 


Ansul Chemical Co...............0+ 95 
Grinnell Co., see Beetle di valcs Sraioce care eave Fd 
Protectoseal Co., 


FIRE PROOFING COMPOUNDS 


Michigan Chemical Corp............ 942 
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CURE 
INDUSTRIAL 
CORROSION 
PROBLEMS 


INSIDE AND 
OUT 


T’s Goop To KNOW GARLON puastic PIPE 


Carlon’s new Plastic Pipe Fact-pak can save your company money. 
Includes chemical resistance tables, operating temperatures and 
pressures. Write for yours. 


CARLON PRODUCTS CORPORATION 
Box 133 — Aurora, Ohio — Dept. CE-4 


Please send me the new Plastic Pipe Fact-pak. 










KNOW THE 
FIRST NAME IN 
PLASTIC PIPE 


CARLON 





NAME 
TITLE 
COMPANY — 
ADDRESS 
CITY. __STATE_—__"——_- 










































HIGH 
PRESSURE 
GAUGES 


FOR 


CHEMICAL PLANTS 


AND 


REFINERIES 


















REFLEX 
Single or 
Multiple 
Sections 


Multiple section gauges 
are made with a one 
piece body chamber. This 
method of construction, 
originated by Strahman, 
has become generally 
adopted as standard by 
most gauge manufac- 
turers. 

An added safety fea- 
ture! Except for visibility 
slot, glass is completely 
enclosed. 


e Explosion proof illuminators 
e Heated or cooled gauges 

e Large Chamber Gauges 

© Frost-proof extensions 
e Tubular Gauges 
© Gauge Cocks 


Pi-sia 


STRAH MAN 


INC. 


pa ALV (ES PARK, N. 
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Products . 


Stauffer Chemical Co..930-934, 959-961 


FITTINGS 
BOP, R50, BNC, ANC... cccccvssessee 1303 
Alloy Products Corp......cccscccsece 1205 
Alloy Steel Products Co............. 22 
Amnce Metal, FNC. .....0.06:0 sens sccicees 412 
Autoclave Engineers Sales Corp. 


342-346 
Babcock & — Co., The, goed 
ETOGUCIS FIV. <.0.0:0:00:01050002 02-04-06 
Beckley, atinen & peieneeee =. 
ices Corp. 1363 
Beckman Instruments, Inc., Scienti- 
fic & Process Instruments Div... .333 
Bel-Art ProguctS ......0...cceccee8 9 
Cherry-Burrell Corp. be 
Corning Glass Works 
Crane Co. 
Crawford Fitting Co.......... ~ 
Eco Engineering Co................- 978 
Eiche & Associates, Inc., R. J...... 1236 


Ever-Tite Coupling Co., Inc........ 1159 
BRA ACTR ATONE), 6 0-6. :038 6 4.0,0:6.0 0 0.08 e150 971 
Fibercast Co., Div. of Youngstown 
Sheet & Tube Co..........sccecees 870 
BMOWEERC GOI. oo c.0ics.o00 0.0.00 sseeas 805 
TRS ogo sia ie vse oS 05s 60 see 1289-1291 
Gloscote Products, Inc., subsidiary of 


Nhe 2 <8 Ur Ce cy ee 596 


cio COR) CCl a a Sere ree 566 
Harper Co., , Ee Rees 834 
Haveg Industries, Inc............... 546 
High Pressure Equipment Co., Inc. 
1215-1217 
International Nickel Co., Inc., The. .509 
Knight Co., Maurice Co............. 586 
Keystone Valve fo: eee 1236, 1268 
Kraloy/Chemtrol Co. .............. 1111 
Kuhns Brothers Co., The.......... 1444 
Lead Lined Iron Pipe Co........... 70 


Multi-Meter Div., Rieke Metal 
Products Corp. 
Parker-Hannifin Corp. ............. 431 
Parks-Cramer Co. 
Permutit Co., The, a Div. of Pfaud- 
ler Permutit, So 110, 141 
Pfaudler Co., The, a Div. of Pfaudler 
Permutit, Inc. 110, 
Potts Co., Horace T., Speedline Fit- 
tings pi aeereeeapirae” 980 
Resistoflex Corp. ........... 893-895-897 
Rieke Metal Products Corp........ 1033 
Rockwood Sprinkler Co.. 1238, 1271-1273 
Saran Lined Pipe Co., The... .1277-1279 
Scientific Glass Apparatus Co., Inc..332 
Speedline Fittings Div., Horace T. 
11 dy ©) ety Ay ae A 980 
Stainless Products Corp............ 1158 
Stockham Valves & Fittings. . 1123-1125 


Swepco Tube Corp...............005 850 
MAMERTAG ACO, AMO, «6 o:0005.0000 00 1447-1449 
Tube Turns Plastics, Inc............ 172 
Victaulic Co. of America...... 1190- <4 
Vogt Machine Co., Henry.......... 124 
Waukesha Foundry Co........ 1387-1389 
Wheatley Pump & Valve Mfer., 
POI 6cna css sscace sce 1415, 1432 
FLANGES 


American Agile Co., The, subsidiary 
(Ol Tate WHAIBE ICO... osscscccecceses 917 

Ampco Metal, Inc..........c.cccsee 412 

Babcock & Wilcox Co., The, Tubular 
Products Div. 1002-04-06 


Beckley, Haltom & Hickman Serv- 
BINS EONINED <6 paw ints c'e'uica.sdcieworeewe 1363 
RP IPO os sso sees basonas sues ao 422 
PROWAIIO NOQEDS 6.66.55 500060000 depose 805 
PRC RMESOD inia's op hues a4 %:000040's 1289-1291 
RSPAS 4O0,, ANC .6c oe ccc cc esseee ec 566 
Keystone Valve Corp......... 1236, 1268 
Kraloy/Chemtrol Co. ............ 1111 
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Multi-Meter Div., Rieke Metal Prod- 


MUCUS RO GINGs o sis'eistsie.s ovis sicuiee scale 1033 
Potts Co., Horace T., Speedline Fit- 

tings na eiapepestese: 0 
Rieke Metal Products Corp......... 1033 


Scientific Glass Apparatus Co., Inc..332 

Speedline Fittings Div., Horace T. 
Potts Co 

Stockham Valve & Fittings... 


oe eee rere r reer eesereseses 


80 
1123-1125 


Taylor Instrumentt Companies..... 104 

Tube Turns Plastics, Inc............ 172 

Vogt Machine Co., Henry b iieia eae 124 

Wheatley Pump & Vaive Mfg., 
POA  aipschas cewsieasswie ses 1415, 1432 

FLOORING 
Bla Watet2OX ACO: soc 's acs noes s> Senne 81 
Carey Mfg. Co., The Philip. ...1211-1213 


United States Stoneware Co. The. .111 


FLOW CONTROL 


Appareils Gachot 20. ..6scc8cs<scns 1081 
Automatic Switch Co........... 984-986 
B-I-F Industries, a Div. of The New 
York Air Brake CoO..6.6. 65. .6ss08 660 
PeRMley DECUET WO is 6.5 2.0.0 60:0.5.0:0-0.00.0-00% 610 
Black, Sivalls & Bryson, Inc......... 685 
BROWREL, FINI S oieis:c.c100s ss 6ie'ee ie 
Ghent FIOW GOLD... ..s.ceccacessves 045 
IDO ANTI, HOOT ssc vc cisco escs cee ns 907 
DVRAMELTICS COLD, .<. sic.0:0:010:0:006.00098 1311 
Eiche & Associates, Inc., R. J. 
1236, 1268-1270 
Fischer & Porter Co......ccsssseees 496 
PORDDTG CO., “TRC .6...60cc0ccccedoeeg 519 
ROMER ONDA iio Go s.0 oss oielo x ai6 es ieineee 1343 
General Electric Co................. 482 
Hastings-Raydist, Inc. ............ 1020 
PO ENO, oss .5 15s 0-0 so wie 6k eleteme em 163 
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632. | Do your present process pipe lines 
“91 | Suarantee the purity of your 
1390 | product? If not, consider KIMAX 
Tempered Glass Pipe. 

ng It resists corrosion and pitting — 
i283 | tiny particles cannot lodge. Smooth 
= inner walls discour: age tui up of 
1449 | Scale and residue. 

It has amazing resistance to im- 


Your product stays pure... 
, \pecause KIMAX resists corrosion! 


sudden temperature — differentials 
from steam to cool liquids. 

KIMAX Glass Pipe is serenely 
indifferent to the savage attack of 
most acids and ain 

Since glass is inert, nothing is 
ever added to or taken away from 
vour basic product. 


Stoppages in the line can be 


> KIMAX: 
os Tempered Lass 


PIPE 







almost as quickly and easily. 

And KIMAX Glass Pipe is eco- 
nomical . . . initial costs compare 
favorably with other pipe materials 
Installation cost is usually less and 
maintenance cost is pri actically nil. 

For more information about 
KIMAX Glass Pipe write Kimble 
Glass Company, a subsidiary of 
Owens-Hlinois, Toledo 1, Ohio. 


j pact damage and easily withstands spotted in seconds and remedied 
. 49 
Distributed in the U.S. and Canada by Fischer & Porter Company, Warminster, Pa. 
iber 
nent KIMAX TEMPERED GLASS PIPE 
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Owens-ILLINOoIS 


GENERAL OFFICES «+ 


TOLEDO 1, OHIO 
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Artisar 
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Baker 
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Bauer | 
Bartlet 

lett-s 
Bemis | 


a | 
Blaw-K 
Bowen 
Braben 
Bucket 
ia) Carver 
Chemic 


Cherry: 
Day Co 
The odorous fumes coming from your plant stacks are probably “a 
costing you much more than the good will of your employees tg 
and neighbors. For these odors often represent a wasted asset .. . ae 
a missed opportunity to lower your costs . . . through Boo 
conversion of fumes to BTU’s for use in processing, plant heating, or Pct 


other operations. Gifford- 
Girdler 


Hundreds of installations in chemical plants . . . producing a wide Graham 


variety of compounds including maleic and phthalic anhydride, Groen 3 


synthetic fibers, resins, oils, varnishes and many others . . . have Hunt 


proven the economy and feasibility of converting objectionable Jacoby~ 


organic and other combustible waste gases to money-saving Lee Met 
OS 


fuels through Catalytic Combustion. In this proven process, all-metal Equip 


catalysts and catalytic systems oxidize these gases by low Metal-C 
L 


temperature, flameless combustion . . . to give you usable energy and National 


a low temperature, odorless discharge from your stacks. Patterso 
es 


High pressure processes, such as those for ethylene oxide and nitric — 


acid, provide special opportunities for savings through tail gas yo 
power recovery. Incidental benefits often include reduced fire hazards, oo 
simplified cleaning maintenance, healthier working conditions. . . oe 


and better community relations. nto 








Sprout, \ 

, ; . ' Stainless 

For more details on the economies possible write Dept. F edgy 
for this brochure. Or, better yet, give us a few facts on Strong-S 
your waste gas problem so we can make specific suggestions. lle 








Thomas | 
Tri-Hom 
Teknika 
Wallace 
Waters / 
Young M 





CATALYTIC COMBUSTION corRPoraAtTION 


4725 Fourteenth Street » Detroit 8, Michigan 
A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
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NEW!.. 


PACKAGING 


PERFORMANCE 


Packaging granular, flakey, pow- 
dered or pelleted products? Get 


more accurate weights . 


- «. More economically. 


STOK-AIRE AIR 
PRESSURE PACKER 


If you pack valve, open mouth 
bags or drums and need repeatable 
weighing accuracy in packaging a 
wider range of materials, under more 
varying conditions, then the Stok- 
Aire Air Pressure Packer is the an- 
swer to all of your problems! 


Features electronic weight con- 
trol for fast sensitive response. 
Check weighs every bag. Simple op- 
eration and air pressure delivery 
system reduce your packaging costs. 
Rugged construction virtually elimi- 
nates maintenance. No lubrication 
-problems. For 20 to 250 Ibs. packed 
weight. 


WRITE FOR 
FREE 
BROCHURE 


- Representatives in 


all principal cities 


. faster 


H.L. STOKER CO 


Exclusively Bag Packers | 


| Om :1-) am i 4 


Claremont, California 





See the Stok-Aire at Booth 1049 
at the New York Chemical Show 
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LINK-BELT 





The last word in value 
from the first name 
in conveyors 


“Conveyors unlimited” means just that! Link-Belt offers in- 
dustry’s most complete line of conveyors all built to 
quality standards that are second to none in the field of mate- 
rials handling. And because Link-Belt makes such a wide 
variety of types and sizes, you can be sure of unbiased recom- 
mendations . . . can count on the operating economies and 
efficiencies that only perfectly job-matched equipment provides. 

Also important, Link-Belt can provide complete handling 
systems . . . patterned exactly to your requirements with a 


BELT CONVEYORS — Link-Belt serves as a single source for design, 
equipment and erection of Job-Engineered belt conveyors for small or 
large tonnages, for routes of any length. Link-Belt engineers have the 
selection advantage of industry’s most comprehensive idler line—plus 4 
broad range of pulleys, drives, terminal machinery and auxiliary equip- 
ment. Husky, Pre-Bilt sectional belt conveyors are also available. 


background of more than 80 years oi conveyor specialization. 
Our engineers are familiar with the particular handling needs 
of every industry. It’s more than likely they have met—and 
solved—many problems similar to yours. We will design, equip 
and erect your entire installation . . . and accept full respon- 
sibility for its successful operation. 

For full information—on single components or complete 
systems—large or small—contact your nearest Link-Belt office. 
Catalogs covering all conveyors are available on request. 


See our exhibit, Exposition of the Chemical Industries, New 
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~ chunks, L 
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LINK-BELT Co 
- To Serve | 
Pastrice Sales 
ork 7; Aus 
Canada, Scart 

land, G 


York City’ 


| OSCILLATING CONVEYORS — Whether handling fines, granules or 
chunks, Link-Belt’s four types of oscillating conveyors—Flexmount, 
' Coilmount, Heavy-Duty Coilmount or Torqmount—provide surge- 
free movement of materials. All types feature full-time positive 
| action, yet operate as near to natural frequency as possible to mini- 
' mize power requirements. 


§CREW CONVEYORS — Easily adapted to congested locations .. . 
operate horizontally, vertically or inclined. Link-Belt provides all 
“components for a complete screw conveyor line. Exclusive optional 
) Quik-Link feature permits fast, easy removal of any conveyor section 
‘without disturbing other components. 


Ss OF 


oy ~o 

“ 4 
Wz By) c | 

a [% 


INK BS 


CONVEYING AND ELEVATING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 
Shi Serve Industry There Are Link-Belt Plants, Warehouses and 
vont Sales Offices in All Principal Cities. Export Office, New 
a /; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Nada, Scarboro (Toronto 13); South Africa, Springs; Switzer- 
land, Geneva. Representatives Throughout the World. 


15,617 


The line that means 
savings, whether 
handling raw 
materials or 
finished products 


APRON CONVEYORS — Wide application range provides efficient 
‘handling of a variety of materials. Materials are moved with a mini- 
mum of degradation over horizontal or inclined paths, or a combina- 
tion of both. Jointed, overlapping or interlocking apron pans form 
the continuous carrying surface. Drawing from a variety of available 
chains coordinated with pan design, Link-Belt can match the con- 
veyor to your particular needs. 


FEEDERS — Types for any capacity, any material. Link-Belt produces 
industry's broadest feeder line . . . belt, apron, reciprocating, screw, 
vibratory, bar, gravimetric and rotary types provide a uniform, con- 
trolled feed either mechanically, electrically or by weight. 


Keeping production on the 
move in every industry 


Flite-Flo conveyors 
Oscillating conveyors 
Power-and-free conveyors 
Pusher chain conveyors 
Scraper conveyors 


Apron conveyors 

Arm and tray elevators 
Belt conveyors 

Bucket elevators 

Bucket elevators-conveyors 





Bulk-Flo 

Car-type conveyors 
Chain conveyors 

Circular carrier conveyors 
Drag conveyors 

Flight conveyors 


York City’s Coliseum, November 27 to December 1, Booth 165. 


Screw conveyors 
Sidekar-Karrier conveyors 
Skip hoists 

Slat conveyors 

Trolley conveyors 
Trukveyors 














(Y ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


NEW FROM ERIEZ... 
VOLUMATIC FEEDER 
MACHINE combines vibrating 


hopper, feeder, and controls ina 


single compact package 
Your packaging, weighing, bagging, 

and mixing operations will be improved 
four ways with this new Eriez Hi-Vi® 
Volumatic Feeder Machine. 

Check these cost-cutting features: 
ACCURATE... cuts out waste, saves you 
money by precision handling of most any 
dry bulk material. 

DEPENDABLE . . . Exclusive Hi-Vi perma- 
nent- magnetic dual vibratory action 
assures uniform flow of dry materials; 
eliminates troublesome rear-end dead 
spots, front-end flip. Totally-enclosed 
drive unit means trouble-free operation. 
VERSATILE . . . moisture and dust resistant 
enclosed units can be safely installed any- 
where! Three popularly sized models pro- 
vide unlimited range of feed rates from 
a trickle of a few ounces to 10 tons per 
hour. Built-in intermittent feed feature 
optional. All models are available in de- 
signs for hazardous, dusty locations. 
ECONOMICAL... variable transformer AC 
controls means you need no rectifiers, ex- 
clusive fibre glass springs cut maintenance 
costs and offer more positive control. 
For FREE descriptive bulletin write... 

ERIEZ MANUFACTURING CO. 
74YB Magnet Dr., Erie, Pa. 
ERIEZ OF CANADA LTD. 
P. O. Box 5S, Sta. W—~-Tor-nto, Ont. 

MAGNA-THOUGHT 


When new products are 
needed to improve your 
operating efficiency, trust 
Eriez to provide them... 
and to make them better. 


,) 
kK. ~ Shite A 


R. W. SHIVELY 
Product Manager 
Vibratory Division 
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Welsbach Corp., The, Ozone Proc 
esses Div 141 
Westinghouse Electric Corp......... 510 


GLASS (OPTICAL) 


Cobalt Information Center, Battelle 

Memorial Institute .............. 957 
Engelhard Industries, Inc..192-196, ae 
Pressure Products Co.............. 1409 
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Buchler Instruments, Inc........... 369 
RSRRGRT BROW ROIIII yo o.o 5 <5 5 os 00s oe. 00 1045 
Corning Glass WOrks..............- 134 
Fischer @2 Porter Co........cc00s0. 496 
Kimble Glass Co., subsidiary of 
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Lapp Insulator Co., Process Equip- 
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(4) ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 













Here’s POWERFUL a 
MAGNETIC PROTECTION 
LIQUID PROCESSING 
EQUIPMENT 


Handling liquids or slurries? Permaneg 
Magnetic Ferrous Traps by Eriez j 
tect against fine iron and tramp iron cq 
tamination to — 
e Help assure product purity. 
e@ Reduce damage and maintenance 
filters, mixers, pumps, etc. 
e Eliminate clogging and _ productio 
slow-downs. 
In the full line of Eriez Ferrous Trap} HlR-TEMP 
there’s a standard or sanitary model fo} using a nor 
your application... ideal for use witif the heat mec 
foods, chemicals, ceramic slips, hydrav: can be obtai 
lic oil lines, etc. All models offer thes ce oa . 
characteristic benefits: Geabting : 
e Rugged cast one-piece bodies thi aaere pr 
easily withstand working pressured tan count o1 


up to 150 psi. Oil Heater t 


e Clean, simple design — no mori ale 
parts. of heat tr: 


e@ Magnetic element handles materia ¢No water 
with temperatures up to 850° F. 
e Easy to inspect and clean; magnetif “sary ges 
element lifts from the body insecond 


: : sludging, « 
For technical and application dat ie iens 
write to: tized, skid 
ERIEZ MANUFACTURING CO. e 
74YA Magnet Dr., Erie, Pa. ee 2 
RI ADA LTD. 
i i ogy vee Be Ont. shut-off Cc 


P. O. Box 5, 


MAGNA-THOUGH| * Low opera 


Our greatest cone 4 here’s how o 
satisfaction is the accep’ excha 
ance our products ha’ for ireesesinn 
earned through superi0 { 
performance and depe! 
ability. 







rZL (re 








M. L. CRAMBS 
Office Sales Manas 












Heated oil f 
tures to 600° 4 
ers to pr 
for ste 
Ce; at 200° : . 
Visit 
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UP TO 600 F. 
| TEMPERATURE 
_ WITHOUT HIGH 
_ PRESSURES! 


anenl 


at a 10) 31 . 
a 
AOR Re 
vcti HOT OIL HEATER 
*TLM 






‘| Hl’ R‘TEMP is a forced-circulation heater 
‘| using a non-toxic, non-corrosive oil as 
the heat medium. Temperatures to 600°F. 
| can be obtained without pressure, elimi- 
nating use of high-pressure vessels and 
niping, One pump serves both heater and 
ting system. Wherever high tem- 
perature process heat is required, you 
tan count on the Vapor HI-R-TEMP Hot 
Oil Heater to do the job. 
¢ Modulating controls automatically 


maintain pre-determined temperature 
of heat transfer oil. 
terial ¢No water treatment needed. Elimi- 
| — cost of treatment 8 a 

if ¢ Rotary gear pump assures uniform cir- 
on culation... omen re hot-spots, coking, 

sludging, oil breakdown. 
| dal » Low-installation cost. Completely uni- 


, sSkid-mounted. 
¢ Built to ASME codes. Flame failure, 
low oil level, high temperature safety 
oy shut-off controls are standard. 
uct) ° Low operating cost. 


urce  here’s how one Vapor HI-R-TEMP, with 
hg heat exchangers, can supply your needs 
3 “| for processing, heating, hot water, etc. 


hw PumP 
Heated oil from HI-R-TEMP (at tempera- 
tures to 600° F.) passes through heat ex- 
se to provide steam for processing; 
t for steam for heating plant and 
ce; at 200° for hot water for cleaning. 
3 Visit our Booth 1028 
| 28th Exposition of Chem. Indus. 
Coliseum, New York 
November 27—December 1 











For comp! 

Wormation verte Vapor Corporation 

80 East Jackson Boulevard, 
Chicago 4 * Dept. 2-K 
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Products... 


Scientific Glass Apparatus Co., Inc..332 


GRATING 
PORE OREN COO. 556 5.6 0:00.00 ei s:s\ere-eiee 581 
GRINDERS 
PC IMEIOES.. 6 cios0:0.0-s'- 10-0 «:sioieincere 636 
Bauer Bros. Co., The......... 1430-1431 
Bramley Machinery Corp........... 187 
Chemicolloid Labs., Inc............. 618 
MM EO AO le Pheccticc cue eaicsceeas 238 
PR UCAUGE ENO. 10.6 ste:o.s5e:d 0:0 0.0 8-0:0/0:0'0/0108:6 490 
Picmoatrick CO. ENC ...5.56.2.0s00ssus 175 
1 OO. Cn oo a = re 943-947 
TRPCTSOURSEANG CO. ooc.si0.0:0b:0:6 00008 128 
Kennedy Van Saun Mfg. & Engi- 
PREV COR a 6 6-5-0 a6 6 arc 6 se arene 1036 
fe a RAR oo Soo oress oo ccs snexosecanti alors 1087 


Miller & Son, Inc., Franklin P., 
SENN EY oa 5 aie ign cases eae cee 1010 

Pallman Pulverizers Co., Inc....... 1373 

Patterson Foundry & Machine Corp., 
0 a ee ate eee ee a ee 154 


PUVa COPD. occ kc ccc ccns PA Te 220 

Pulverizing Machinery Co., Div. of 
American-Marietta Co. .......... 632 

PRTG UE CO ee a eos aca 6 deseo eens 1231 


Ross & Son Co., Inc., Charles. . .994-996 
SCHUtZ=-O NCU CO: avec co sce eases 1400 
Scientific Glass Apparatus Co., Inc..332 
Southwestern Engineering Co. 
1246-1248-1250-1252 
Sprout, Waldron & Co., Inc... ..846-848 
Strong-Scott Mfg. Co., The. .1274-76-78 
SEUTIEVANG MA OO... cscecccccccwes 421 


Thomas Engineering Co........... 1406 
Torsion Balance Co., The........... 328 
"EPI EPOMRO (COPD. a. 6.0:< 0:3,o.0:0.0:s-0'ei010 0: 191 


United States Stoneware Co., The..111 

Williams. Patent Crusher & Pul- 
NC Ne Os 5 oon ese be aeconsioasbnaine.c-e 161 

Young Machinery Co., Inc., The. . .833 


HEAT EXCHANGERS 


is <a: 6 sr0se0: i605 0'e-s:ec afer 1303 
Air Preheater Corp., The..... 1104-1106 
Anns CO IDG., Bee Pinctcccccsciccce 836 
Aluminum Co. of America.......... 474 
American Heat Reclaiming Corp. 
1058-60-62 
Angola Alloy Fabricators, Inc...... 1341 
Artisan Industries, INC... ...:<..0206066 874 
Armstrong Co., Richard M.......... 927 
Barnstead Still & Sterilizer Co..... 416 
Black, Sivalls & Bryson, Inc........ 685 
Buck & Associates, Carl........... 1083 
Carbone Corp., The, Chemical 
PHCURIMIGEIULIOLY... 6.0 0.0:01060 sie 00 sive ees 803 
OI OW ODE oc5 6:6 cc c:ciceisce ss eiee 1045 
CHerry-Burrel COMP. ...s..cecccec. 913 
Corning Gass: WOLES 6 :.6..60c60000% 134 
Croll-Reynolds Engineering Co., 
MM Saw opis elbhelscsstieceioid wrmina.e's 1054-1056 
Dean Panel Coil Div., Dean Prod- 
RC Ge ork bio oa re lahie a caia bie siecoieras 84 
De Laval Separator Co., The........ 94 
Distillation Engineering Co......... 1048 
Downington Iron Works, Inc., Div. 
of Pressed Steel Tank Co......... 631 
Duriron Co.) 1ne., THe. i. 2.00. 520, 532 
pial chop Oso) yo peed bo |- a r e 80 
RUS PIGUBUTIOS, ING). 6060 0.060.00 000% 131 
Fansteel Metallurgical Corp......... 617 
Dhivjot ing .6) an Ofr ied yo. - a er 175 
NOR OOo ile itacisie siesie'se 6510 0:8:8% 1289-1291 
General HICCiTiIC CO... ..0.0.66cccccweses 482 
Girdler Process Equipment Div...... 219 
Glascote Products Inc., subsidiary of 
BO; SII COPD. a5... 600600 vec 00 see 
Graham Mfg. Co., Inc....... 1067-1969 
CAPOCIY DONE WOO k 6 5cicc.s0cs cc vecesews 1403 
Haver TnGistries, INC... ..<2.-..000000% 546 
Heil Process Equipment Corp....... 1305 
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FOOT-WEARY 


VISITOR'S GUIDE 
TO 


PFAUDLER PERMUTIT 
AT THE 
61 
CHEMICAL SHOW 


tied bg Ae 


Spend just one minute at each of the more than 500 
booths in the Show, and you'll be on your feet for 
nine hours! 

That’s one reason why we offer this brief guide to 
what you'll find at the Pfaudler Permutit booth—No. 
110 and No. 141, on the main floor. 


> . : “ More significant: Since we last met under this same 
’ ~ “roof, a lot has happened. And the ’61 Show is an excel- 
) lent opportunity for you to explore our new materials 


and new equipment now available to answer your fluid- 
handling problems. 

In order to conserve your time, and your feet, pursue 
the guide at right. It will help you decide in advance 
what we have that interests you. 

We hope to see—and seat—you at our booth. 
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Never before has Pfaudler, or any company, offered such a complete range of 
corrosion-resistant materials. Start with Nucerite*. This newly developed 
family of ceramic-metal composites now makes possible and practical the 
handling of corrosives at 500°-1500° F. At the show you'll see: (a) 200-gallon 
Nucerite reactor, (b) Nucerite manhole extension collar, (c) Nucerite immer- 
sion heater for acid recovery. Don’t forget to ask about our field-test sample 
program. Of course, you'll want to 
discuss Pfaudler Glasteel tm for a!l your 
acid-alkali processing to 350° and 
higher. You'll see a 500-gallon stock- 
standard Glasteel reactor in operation. 

Next examine the titanium, tan- 
talum and zirconium process equipment. 
Be sure to question us on the economics 
of titanium in chlorine gas cooling. : ce 
Don’t miss the 300-gallon Pfaudion® 301 Nucerite, Pfaudler’s new family of ceramic: 


metal composites for high-temperature cor- 





plastic-lined vessel, featuring broad- rosion protection, now offered on vessels to 
: , 2000-gallon capacity. Illustrated: Nucerite 
range corrosion protection to 210°. acid-recovery immersion heater. 


New to the chemical industry are the Krupp filtering centrifuges, distributed 
solely by Pfaudler. Two types are offered—continuous Pusher and automatic- 
batch Peeler with horizontal basket. See the Pusher unit on display. Discuss 
time and cost savings afforded in dewatering free-draining crystals, salts, 
starches, and polyolefins. Examine the life-size, full-dimension cutaway 
model of the Pfaudler Wiped Film Evaporator, animated to show product flow. 
See for yourself how efficiently heat-sensitive and viscous materials are 
handled in this true wiped-surface evaporator. Next, evaluate firsthand 
Pfaudler’s compact TW Drive. A wise choice for your plant-standard drive. 
Fixed-speed gear, fixed- and variable-speed belt models on display—showing 
hookups to open and closed ves- 
sels. Demonstrate for yourself 
the flexibility of the variable- 
speed TW in operation on the 
Glasteel reactor. Sign up for our 
new 6-step Agitation HP Calcu- 
lator. 

Krupp Pusher-type centrifuge to be shown 
for the first time in the U.S. Short-stroke 
Pusher acting over rotating screen de- 
liquors, washes and discharges crystals 


continuously with minimum product degra- 
dation, 























Displays, literature and expert counsel on the following: F-C* (field-cut) 
Glasteel Pipe featuring new line of flanged Glasteel Pipe fittings and inex- 
pensive portable fire-polishing furnace . . . Teflon envelope gasket for 500-psi 


service . . . new thermowell with interchangeable tantalum-Glasteel tip . . . 
and Project Engineering services; all to be found in Booths No. 110 and No. 
141. Of course, our Permutit Division will be featuring the latest advances 


in water- and waste-treatment equipment. See the valveless filter in animated 
operation; also precipitators and packaged demineralizer units will be dis- 
played. OFFER: For a broad look at how Pfaudler Permutit equipment 
serves the chemical industry, write for 1962 Buyer’s Guide. 

*Patent applied for. 


Address your inquiry to our Pfaudler Division, Dept. CE-111, Rochester 3, 
New York. In Canada, contact Pfaudler Permutit Canada Ltd., Toronto. 


PFAUDLER PERMUTIT INc. 


Specialists in FLUIDICS...+the science of fluid processes 
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NEW 
DESIGN 


SAVES UP T0 20% 


JACKET 





JACKET 


VIKING’S COMPLETE NEW LINE OF JACKETED 
STAINLESS STEEL* PUMPS 


Also other alloys—nickel, Monel, steel, Ni-Resist, etc. 

Now you save money on new type stainless steel* Viking 
Pumps and still get the same rugged, heavy-duty service. The 
new, improved design makes it possible. All parts coming in 
contact with the material handled are stainless steel or other 
specified alloy—other parts are cast iron. Its unique design 
incorporates a jacket chamber around the back of the pump, 
around the mechanical seal or packing chamber and over the 
head of the pump. This chamber permits cooling or heating of 
the liquid being pumped. 

Mounting dimensions remain the same as Viking’s previous 
compact line of alloy heavy-duty pumps, and without increased 
size for jacketing. 

Six sizes from 10 to 110 G.P.M. are available. Pumps operate 
at full speed handling light liquids—at reduced speeds for 
heavy, viscous liquids. Pumps suitable for pressures up to 50 
P.S.1. handling non-lubricating liquids. Completely self priming 
with positive discharge. 


For additional information, send today for folder SP 537C 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, It's ‘‘Roto-King’’ Pumps 
See Our Unit In Chemical Engineering Catalog 


(See this new line of pumps at Viking’s booth #1071, 
28th Exposition of Chemical Industries, Coliseum, New York, N.Y., 
27-D ber 1. Pumps available in February.) 











Products... 


Hunt Machine Co., Rodney. .1240-42-44 
Industrial Filter & Pump Mfg. Co.. 15 


Kinetic Dispersion Co......... 1367-1369 
EBmnignt Co., NIAUTICE Avi... ose cccd 586 
Lauda Instruments, Inc............. 329 
Patterson-Kelley Co., Inc., The 
188, 190, 215 
Permutit Co., The, Div. of oe 
Permutit, Hate Meee eee 14] 
Pfaudler Co., The, Div. of ice mie 
Permutit, ae ea, 110, 141 
Platecoil Div., Tranter Mfg., Inc.... 10 
EEL ae SCC 8, Cc RR ee a 1231 
Robertshaw-Fulton Controls Co., 
Fulton Sylphon Div.............. 1293 
Schutte & Koerting Co............. 61 


Southwestern Engineering Co. 
1246-1248-1250- = 


Stainless Products Corp............ 


Standard Steel Corp................ i 
Star Tank & Filter Corp............ 233 
Thermal Research & Engineering 
ROOTED Samedi atcaa.seslowais'caae 1349-1351 
Thermon Mfg. Co............. 1207-1209 
Thermon Panel Corp.............. 884 
Tower Iron Works, Inc.............. 977 
Vogt Machine Co., Henry........... 124 
Westinghouse Electric Corp......... 510 
Wilmot Castle Co.................. 1029 


HEATERS AND HEATING EQUIPMENT 


American Hydrotherm Corp.. .1174-1176 
Bartlett-Snow-Pacific, Inc., Bart- 


FECEASHOW TDIV sons oes coos cece 569 
Black, Sivalls & Bryson, Inc........ 685 
Catalytic Combustion Corp......... 1255 
Carbone Corp., The, Chemical Equip- 

“COs Chet (| eee renee eer 803 
Corning Glass Works............... 134 
Dean Panel Coil Div., of Dean Prod- 

Hers | ea enn y 184 
De Laval Separator Co., The........ 94 
Eclipse Boiler Div., Eclipse Fuel En- 

CIB OIAIAT ASO, 5, 3 5-<:0.010.0'0 010,010 seen 973 
Engelhard Industries, Inc..192-196, 225 
General Electric Co................: 482 
ABTANEN 1D. TNC. «06 oc +. 0,055,058 osc 566 
Heil Process "Equipment COPD: «0.50 1305 
Johnson Corp., The........... 1128-1130 


McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
SS UOCKAIAG DIV 55: siscs s1059 0.0.09: 1343-1345 

National Drying Machinery Co., 
PUM ee ete dc aun teus esac e colnie assets 1112-1114 

Parks=Cramer CO, ..o.0s oi6-6:0:+0s0.00i0008 55 

Patterson-Kelley Co., Inc., The 

188, 190, = 


Peabody Engineering Corp.......... 

Permutit Co., __ Div. at Pfaudler 
Permutit In Sry: 110, 141 

Pfaudler Co.. The, Div. of Praudler 


Permutit, ae eieenpecee 110, 141 
PCAN. MOO ris in co sais 0 asdin o 9 034 0 80 1345 
Renneburg & Sons Co.. Edw.......- 1012 
Schutte & Koerting Cee. 61 
Scientific Glass Apparatus Co., -— 332 
Selas Corp. of America......... 79-981 
Thermal Research & Bingineéring 

C)i) y RA esr race 1349- . 
Shy Clipe | 0 a rr ena E TO 
ANNO MOTI a i5 oo 5-055 550,019 :0-0 4 00-9498 i0o8 
Westinghouse vec CSIP: 6555500 510 
Wiegand Co.. Edwin L...........-+:+ 13 
Wing Mfg. Co., L. J., Div. of Aero- 

Flow Dynamics, Inc. ....... 1094-1096 


HEATING SYSTEMS AND ACCESSORIES 


American Hydrotherm Corp... 1174-1176 

Air Preheater Corp., The..... 1104-1106 

Bethlehem Foundry & penchiters Div., 
The Bethlehem Corp....... 426-1428 

Barnes & Jones, Inc..........-++:: 1439 

Black, Sivalls & Bryson, Inc.. 

Dean Panel Coil Div., of Dean Prod- 
“TEC RE Cc | Ciamees a p ea Rrae c 184 
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De Laval Separator Co., The....... 94 
Eclipse Boiler Div., Eclipse Fuel En- 


BIRCCTIO OOS iscsi ccc ss sens aeee 973 
General Electric Co................. 482 
STR CCAR 5 Ce ree 566 
Hoffman Industries, Inc., Air Ap- 

LECCE: 2 aoe ee ere 1394 


McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 


BE RISE EV 8s oe oiosnl sis pig's 0.512 1343-1345 
National Drying Machinery Co., 
a are ee ree 1112-1114 
Patterson-Kelley Co., Inc., The 
188-190, 215 
OE OC ae 1345 
Thermal Research & Engineering 
oe CE Sere eee eee 1349-1351 
Thermon Mfg. Co............. 1207-1209 
PSE 1 CER Oe a 195 
Wiegand Co., Edwin L.............. 13 
HOISTS 
Bartlett-Snow-Pacific, Inc., Bart- 
BBIUH=SNOW WIV. 2 voce ccecccccccses 569 
mnco' COrp., TNC... ...ccccccesccess 80 
Ingersoll-Rand Co. ................ 128 
MUBEIBOLG OOS. ois50-0 0000e cote esac 165 
HOMOGENIZERS 
Barrington Industries, Inc........ 
Bauer Bros. Co., The......... 1430-1431 
Meomnan., INC, Sis ccc. cccccccccsecs 
Chemicolloid Labs., Inc............. 618 
Cherry-Burrell Corp. .............. 913 
Cornell Machine Co................ 1212 
op COS MUD SIO): OES oe meee 238 
Fitzpatrick Co., The................ 175 
MRE NV OO COS 5:5 :0)6/5-5,05si0{0,9,0:0.0% 234 
Girdler Process Equipment Div.....219 
a 6s ea a 1403 


Kinetic Dispersion Corp...... 1367-1369 
McIntosh Equipment Corp., Process 
Equipment Div., & Specialties 


SemMUtG, TNC. 2.6... 6.00s000 , 141 
Pfaudler Co., The, Div. of Pfaudler 

POMAUUIUS UNC. 6.6.<.cc csc ecesee 110, 141 
Premier Mill Corp.............0000 941 


0. 
Scientific Glass Apparatus Co., Inc. .332 
Sonic Engineering Corp., subsidiary 


of Wood Conversion Co.......... 1181 
PEMA, ANC. TVA. sc.scssicscecsas 316 
lomas Engineering Co........... 1406 
MEEHOMO: COLD, ....0.0.0 0.0006 600060 0 191 


HOODS, FUME 


Alberene Stone, Div. of The Georgia 
RESIN OG 80 osc ob einai dinssieie hk 465 


MUGKMAN, TNC: Se... ..6..0c00ececes 3 
Brown-Morse Co. ................. 59 
n Panel Coil Div., of Dean Prod- 
SE ee ee 184 
Duralab Equipment OUD oss sisi0008 359 

Haveg Industries, Inc......-..----- 

eil Process Machinery Corp...... 1305 

Kewaunee Mfg. Co................. 
ight Co., Maurice A.............. 586 

Laboratory Furniture Co., Inc....... 310 


Metal-Cladding, Inc. ..........--. 1184 
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Safe, clean, jam-safe transfer of dusty chemicals, 
grains and flours is now possible with the advanced 
filter design of this new pneumatic transfer unit. 





Newest FULLER portable transfer unit 
handles dusty materials 


Designed to handle a wide range of dusty materials such 
as plastics, chemicals, grains and flours, the newest Fuller 
Transfer Unit is a continuous filter type for dense stream 
pneumatic conveying. 

Principal design feature of the new high capacity transfer 
unit is a newly developed, completely automatic filter. This 
unit is of extremely simple construction, its filter elements 
being cleaned continuously by a single master valve driven 
by a ¥hp. motor. The valve has only one moving part, the 
rotor, which is carried in two bearings, sealed for life. 

Fuller Portable Airveyor Transfer Units are of the com- 
bination vacuum-pressure type, with the vacuum side pick- 
ing up the material and the pressure side delivering it to the 
desired destination. Unit is available with power supply by 
either electric motor or gasoline engine (as shown here). 

Low cost, rapid handling to and from cars, trucks, storage 
bins and silos is available for many granular and pulverized 
materials. Hook-ups are fast and the unit is quickly moved 
from one job to another. Materials movement is rated up 
to 20 tons hourly in 3” or 4” lines. 

See Chemical Engineering Catalog 


3140 


for further details and specifications. A~299 


Fuller 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 
VISIT BOOTH 446 AT CHEMICAL INDUSTRIES EXPOSITION 


.... pioneers in harnessing AIR 





407 








LS ee 


or al, a ee 


> 
\- 





3 new types 
of filters for & 
micro-filtration % 
of liquids " 
and gases 7 


Featuring elements of 


e@ PORCELAIN 


e POROUS STAINLESS 
STEEL 


e FINE STAINLESS 
STEEL SCREENS 





See them at the show! Fe 


Booth 979 ° 


28th Exposition ‘| 
of Chemical Industries 


SELAS 
Onics 


Spring House, Pa. 
A Division of 
Selas Corporation of America 
European Representative: 
Etablissements A. Jowa, 
Brussels, Belgium 
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Products ... 


Protective Plastic Co., Div. of weet: | 
Dynamics, Inc. 1411 
Scientific Glass Apparatus Co., Inc..332 


Temperature Engineering Corp.....1392 
Terriss-Consolidated Industries _ 
1313-15-17 
HOSE 
UNCC Oe Coc Ome & Cl en eee 80 
ARE VECIOD MOUNDS 5:6 6:05 0 2 5s aeweees 971 
Johnson Corp., The.......... 1128-1130 
Kraloy/Chemtrol Co. ............. 111 
Miller Products Co., Inc........... 1092 
Parker-Hannifin Corp. ............ 31 
Pennsylvania Fluorocarbon Co...... 969 


Raybestos-Manhattan, Inc. 820 
Resistoflex Corp. .......... 893-895- 307 
Scientific Glass Apparatus Co., Inc..332 
United States Stoneware Co., The. .111 
Wheatley Pump & Valve Mfg., Frank 
1415, 1432 


HUMIDIFYING APPARATUS 


American Instrument Co., Inc...... 445 
Armstrong Machine Works........ 1359 
HIGUDACK TOTP. 2... 0. cccerssacs 373-375 
RAMSUSOED 9D, BONO. ois och oon sss ee ie-008 56' 
Peabody Engineering RSGID ss o055005 821 
Research Controls, Inc.............. 366 
Spraying Systems Co............... 914 
INDICATORS 
American Instrument Co., Inc...... 445 


B-I-F Industries, Div. of The New 


York Air Brake CO... 6 00s sisss sown 660 
MaMeYy Mever CO ea 655s. 056s 5 ecco 610 
Beckman Instruments, Inc., Scienti- 

fic & Process Instruments Div... .333 
Brooks Instrument Co., Inc......... 998 
Cobalt Information Center, Battelle 

Memorial Institute .............. 957 


Edison Industries, Thomas A., In- 
strument Div., McGraw- =n 


Co. 
Engelhard Industries, Inc.. 


. 192-196, 2 
Fischer & Porter Co......6.cescessed 
POKNOTO OO: TNC ioc. save ccsce ccs coun BH 
Cy See eer rere. 1343 
TATION 150; IC. i.0.05:0:5.00 so oeunee ia 


Hastings-Raydist, Inc. ............ 


Industrial Nucleonics Corp.. .1374- i 78 
Jacoby-Tarbox Corp. ............. 

Jetirey Mig. Co., The.........0...06 an 
Jerguson Gage & Valve Co.......... 989 


McIntosh Equipment Corp., Process 


Equipment Div. & Specialties 

SLOCKING DIY. ....00cse0cce 1343-1345 
NCINGDD, BIOS 50-5 6. 55:6 ote aoe occ cee eee 935 
DIASMOUOL, TIC. o.s.0.0i0:0.0 0 v0.0 00604 910-912 
Mine Safety Appliances Co......... 158 


Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. . .635 


Numec Instruments & Controls 
ROMIIIO Locos oc 050s 09 0's le wel ease we 1429 
RU ACGED: 5 sons. siRaweoasesoncaaee 812 
Permutit Co., The, Div. of Pfaudler 
Permutit, aad 110, 141 
Pfaudler Co., The, Div. of Pfaudler 
Permutit, pple: 110, 141 
Richardson Scale Co................ 21 
Rockwell Mfg. Co.........cscccscoes 69 
Schutte & Koerting Co.............. 61 
Sticht Co., Inc., Herman H......... 1280 





What book shows 
you how to make 
accurate estimates 


of costs and 


profitabil ty... 





COST ENGINEERING in the 
PROCESS INDUSTRIES 


Over 500 pages of practical 


“how to” 


of course! 


information reprinted from 





Chemical Engineering. Published by McGraw-Hill Book Company. 


Price $11. Order direct or through 


Reprint Department 
Chemical Engineering 
330 West 42nd St., New York 36, N.Y. 
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imilorque’ 


PRECISION GEARS + INDUSTRIAL GEARS « SPEED REDUCERS > 





REFINERIES | 


et ps -_ '. 


... are using 9 LimiTorque. 
MOTORIZED VALVE OPERATORS 


It is highly significant, that wherever there is a Modern 
Refinery, you will find vital valves operated day and 
night by LimiTorque Push-Button Motorized Controls 
. . The reasons for such wide-spread use are many; 
first of course is their ABSOLUTE DEPENDABILITY 
under all pressure, temperature, and service conditions 
. Second, LimiTorque operators are ruggedly built, 
yet as accurate as a fine watch... And, because of a 
specially designed Torque Limiting Mechanism, they 
ELIMINATE ANY POSSIBILITY OF DAMAGE 
TO VALVE PARTS during the cycle of operation . 
also vitally important is the fact that they save TIME, 
LABOR AND MONEY ... and, it should be kept in 
mind that LimiTorque is manufactured by one of the 
largest gear and geared products manufacturers in the 
World . . . it is the result of 28 years of experience. 
For further information consult your valve manufac- 
turer, or your nearest LimiTorque Sales-Engineering 


Office. 
SEE US AT CHEMICAL SHOW, 
BOOTH 123. 


THERE 1S NO SUBSTITUTE FOR om 


| 
[Satie 


18 


MH 


‘a? 





Photo by Etwood M. Payne 


Send for 
descriptive 
Bulletin #1, 
and please use 
your business 
letterhead 








! 
PHILADELPHIA GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 


Offices in all Principal Cities 


FLUID MIXERS «+ 


FLEXIBLE COUPLINGS 


Limitorque Corporation s+ King of Prussia, Penna, 
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KENNAMETAL" hard carbide alloys 
solve tough corrosion-wear problems 


Today, corrosion is costing industry 
an estimated six billion dollars each 
year. 

If a portion of this comes out of 
your company, Kennametal Grades 
K601 or K701 may save you many 
dollars—as proved by many applica- 
tions of these two corrosion-wear 
fighting compositions. 

Grade K601 provides an excep- 
tionally high corrosion-wear resist- 
ance factor, as indicated in the 
accompanying table, for use under 
the most severe corrosion-wear con- 
ditions. It has a transverse rupture 
strength of 100,000 psi. 

K701 is recommended for applica- 
tions where corrosion is less severe 
or impact is greater. It has the essen- 
tial properties to resist these condi- 
tions—and it offers a price advantage 
over K601. Transverse rupture 
strength is 150,000 psi. 


*Trademark 


Successful applications include 
needle valves, cones, sealing rings, 
balls and seats, sleeve inserts, spray 
nozzles, catalyst compacting dies, 
and coal processing wear parts. Plus 
homogenizing wear parts used in 
food, paint, tobacco, and other in- 
dustries—and for valving, sealing 
and spraying slurries in refining 
petrochemicals, clay, soap, deter- 
gents, and other bulk chemical 
processes. 

If you have corrosion-wear prob- 
lems with component parts, we will 
help you select the Kennametal 
grade that offers the best and most 
economical application. For more 
complete information ask for your 
copy of booklet ‘Proven Uses of 
Kennametal,”’ which includes many 
applications in the chemical indus- 
try. Write direct to KENNAMETAL, 
Inc., Dept. CE, Latrobe, Penna. 


39633 





























Loss in mg/dm2/day : 
22° centigrade ine | ameniaieer 
50% 5% 37% Resistance Resistance 
Material NaOH | H2S04 HCl Factor Factor 
K601 Kennametal 0.8 0.6 0.2 1112 55,500 
K701 Kennametal 0.8 116 67 833 12 
WC with 6% Cobalt nil 123 163 203 Ff 
Nickel nil 39 3041 16 0.05 
Ni-Cu Alloy nil 40 2648 12 0.04 
Co-Cr-W Cast Alloys 0.3 0.5 285 32 1 
1N US TRY AN 


+10 


. Peritners in Progress 





Products... 


Taylor Instrument Companies...... 104 
Walker, Crosweller Div., McIntosh 
EGUIPMENt COMP, ......0:00ccccccee 1343 
Wallace & Tiernan, Inc............. 686 
Warrick Co., Charles F............ 1343 
West Instrument Corp............. 1228 
WAIMSl=-Warine CO. os cccccescscccas 81 
INSTRUMENTS, OPTICAL 
American Instrument Co., Inc....... 
Automatic Control Devices, Inc.. “ase 


Beckman Instruments, Inc., Scienti- 

fic Process Instruments Div....... 333 

Hallikainen Instruments 1186 

Scientific Glass Apparatus Co., Inc..332 
1 


Waters Associates ................ 425 
PACU HEUER; BING 655 5.5 cn'os ses ee seeas 386 
INSTRUMENTS OF PRECISION 
American Instrument Co., Inc...... 445 


American-Standard Controls Div..1068 
Automatic Control Devices, Inc... .1450 
Beckman Instruments, Inc., Scienti- 
fic & Process Instruments, Div... .333 
Brabender Instruments, Inc., C. W..340 
Cambridge Instrument Co., Inc... ..376 


Edison Industries, Thomas A., In- 
strument Div., McGraw-Edison 
MUO lus islets ee ces Gains ies ots 00 as sae 908 


482 
Graham Transmissions, Inc.. . 1053-1066 
Hallikainen Instruments .......... 1186 
Industrial Nucleonics Corp.. . 1374-76-78 
Leeds & Northrup Co............... 50 
TC Re CC ar rary 935 
Mine Safety Appliances Co.......... 158 
Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. . .635 
New Brunswick Scientific Co., Inc.. .324 


Numec Instruments & Controls 

NONDESD  cishi atc osu se ta volalsCaheiapale 315 816-3 sare ete 1429 
Potter Aeronautical Corp.......... 1185 
Porter, George K., 


subsidiary of 
Brooks Instrument Co., Inc....... 998 
Scientific Glass Apparatus Co., Inc. .332 
Sticht Co., Inc., Herman H......... 1280 
Torsion Balance 0, DMCs oss wes ae 328 
Trerice Co., H. O 1287 
Union Industrial Equipment Corp.. = 
Zeta-Meter, Inc. 


INSTRUMENTS, TESTING 


American Instrument Co., Inc...... 445 
American-Standard Controls Div... 1068 
Automatic Control Devices, Inc... .1450 
Bailey Meter Co........ccccccceveces 610 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div.. .333 
Brabender Instruments, Inc., C. W..340 
Branson Instruments, Inc. 325 
Canada Department of Trade & 


COMITIOTOS n5 05 ois. a co s:60s 1150-52-54- rf 
Carver 10. PTC 6S... 6..:6:s.0.0.0005-904s88 
PIVRBMEITICS COPD. 5.0 osc ces cesees ‘at 
Forté Engineering Co............- 1226 
General Electric Co..............+: 482 


Graham Transmissions, Inc..1053, 1066 
Instrumentation Associates, Inc.. . ee 
Leeds & Northrup Co..........--++: 
McNab, Inc. 
Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. . .635 
Numec Instruments & Controls, 


Podbiviniak, Inc., Div. of Dresser 
Industries 595 
Porter, George K., 
Brooks Instrument Co., Inc.. 
Precision Scientific Co.........- 70-372 
aif i. Scientific Div., wiienier " 345 
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Toledo Scale Div. of Toledo ene 
ree ee eee ee ae ee Ee oO 


INSULATING MATERIAL—HEATING, 
ELECTRIC AND MOLDED 


Aluminum Co. of America.......... 474 
Barnebey-Cheney Co. ............... 52 
Eagle-Picher Co., The........ 1167-1169 
BiNVIENE COMP. 22.06005000sesecseces 971 
General Plastics Corp............... 967 
Haves Induswries, INc......... +200. 546 
International Nickel Co., Inc., The.509 
PAIR PTAGIAVII, 5 o.6:0 s:0:0:5'0 06:6 0:5 :0'0-0:08 645 
Keasbey & Mattison Co............ 822 
WRU 25. ola ters woes 100.515) si a.9ie. 3s stab. 812 
Pennsylvania Fluorocarbon Co., Inc.969 
Pittsburgh Corning Corp........... 1239 
Radiation Applications, Inc........ 1438 
Resistoflex Corp. ........... 893-895-897 
Westinghouse Electric Corp......... 510 


INSULATION, FURNACE 


Carey Mfg. Co., The Philip. ..1211-1213 
Eagle-Picher Co., The ....... 1167-1169 
Engelhard Industries, Inc..192-196, 225 
Harbison-Walker Refractories Co. 
1241-1243 


JOINTS, FLEXIBLE 


APRADOUBUCTAONGD .6.6.5:000:5 sso shoes 1081 
BSPINOD TMNNAE SUS so)s5 5 0.90556 0: seeseyayesexausunke 439 
MUR OOS a6 5:0 o:5-5.0p5,0:0'0 6's 888-890-892 
Continental-Emsco Co. ........... 1270 
Corning Glass WOPkKS...........0....- 134 
Croll-Reynolds Engineering Co., 
Re ee ree 1054-1056 
Doré Co., John L............. 1295-1297 
Fiche & Associates, Inc., R. J...... 1236 
1268-1270 
Engelhard Industries, Inc..192-196, 225 
Haver Industries, Inc............. 546 
Johnson Corp., The........... 1128-1130 
RKL Controls, Inc. .......... 1388-1390 
Resistoflex Corp. .......... 893-895-897 
ORME So oi oie ice ids Ce wai e cow os 1281 
Spraying Systems Co............... 914 
Wheatley Pump & Valve Mfg., Frank 
1415, 1432 
Marmall-Waring Co, ..c..00000000 0 81 
KETTLES 
Alsop Engineering Corp............. 381 
ampCo Metal, IHC... ....6..00000000 412 


Cherry-Burrell Corp. .............. 3 
an Panel Coil Div., Dean Prod- 
LLG “LE TERS eer Nt oop en ears arene 4 

Distillation Engineering Co....... 1048 

Downington Iron Works Div., 

Pressed Steel Tank Co............ 631 

Ertel Engineering MOO 6:6 sjarss age eve 62: 

Falcon Mfg. The., Div. of The First 


NE: OB css cba cases s oes 1403 
Knight Co., Maurice A.............. 86 
e Metal Products Co., Inc....... 1384 


Equipment Div. & Specialties 


p stocking LC 1 a Re eRe eee 1343-1345 
ee Foundry & Machine Co., 











(JNO LUBRICATION [_JNO CONTAMINATION [_]NO MAINTENANCE 
SULZER NON-LUBRICATED RINGLESS PISTON COMPRESSORS 


...are available for capacities from 10 to 
4,000 cfm and discharge pressures up to 
650 psig. The construction of these com- 
pact, standardized 1, 2 and 3 stage units 
are the result of Sulzer’s 25 years of ex- 
perience in their design and manufacture. 
These compressors also have a unique 
ringless piston and frictionless piston rod 
stuffing-box which requires little or no 
maintenance and assures absolutely con- 
tamination-free compression of Air, Oxy- 
gen, Hydrogen, Dry Chlorine and other In- 

dustrial gases. Sulzer Non-Lubricated, 

' Ringless Piston Compressors are also avail- 

: able for refrigeration with capacities from 
400,000 to 4,000,000 B.T.U./h. Suitable for 
extremely low temperatures, these Dry Pis- 
ton Compressors cannot contaminate the 
refrigerant, preventing the formation of oil 
films in evaporators and condensers. 





i a a tt 





“SULZER AXIAL COMPRESSORS 


... are available for suction volumes from 20,000 to 300,000 cfm and pressure 
ratios up to 5 in a single casing. Proved exceptionally economical, depend- 


able and trouble-free for Chemical 
Processing, Blast Furnace and Wind 
Tunnel application, Air Separation 
Plants, etc., the Sulzer Axial Com- 
pressor features a patented blade 
design which resists erosion and 
remains unaffected by fouling. 


SULZER CENTRIFUGAL COMPRES- 
SORS are available with capacities 
from 2,000 to 30,000 cfm. 














For further information and specifications contact: 


SU)ILZ4ISIR 


Manufacturing And Servicing Compressors Since 1877 
SULZER BROS. INC. + 50 Church Street, New York 7, N. Y. 
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THRE 


reasons why 


CHEMICALS FLOW 
BEST THROUGH 


GLAMORGAN PIPE 
@ 


Glamorgan’s Plastic Division offers 
versatile PVC (polyvinyl chloride) pipe 
for all types of chemical and indus- 
trial plant applications. Unlike metal 
pipe, PVC resists corrosive chemical 
action to give you trouble-free serv- 
ice. It is contamination-free and 
chemically inert. Mirror-smooth walls 
eliminate scale build-up to assure al- 
most friction-free flow. Pre-shaped 
Beli Ends join quickly for low cost 
installation. The lightness of Glamor- 
gan PVC pipe reduces shipping and 
handling costs. 


Glamorgan’s Flanged Pipe Division 
presents a high quality centrifugally 
cast iron pipe with SILVER SOLDERED 
FLANGES for press fit applications. 
This exclusive flange design main- 
tains the tensile strength of the 
barrel through the joint. Glamorgan 
Silver Soldered Flanges for Class 150 
and 250 pipe are manufactured to 
conform to the standards of ASA 
Specification B16.1-1948, 125 pound 
class. 250 pound flanges also are 
available. Glamorgan flanged pipe is 
furnished in lengths from 4 inches 
to 18 feet. 


Glamorgan's newest addition for 
chemical application is the GLAMOR- 
GAN CHOKE VALVE, featuring low 
maintenance because there are no 
wearing parts, no springs, no packing 
and no corrosion. The Glamorgan 
Choke Valve is completely adaptable 
‘to automated control. It offers maxi- 
mum resistance to abrasion and cor- 
rosion. Controlled rate of closing and 
opening eliminates shock. 


GLAMORGAN 


PIPE & FOUNDRY COMPANY 
LYNCHBURG VIRGINIA 


Glamorgan keeps pace with CPI’s dynamic growth 
VISIT GLAMORGAN’S BOOTH, #1110, 


at the Exposition of Chemical Industries, 
NOV. 27-Dec. 1, N.Y. COLISEUM 


* 
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Products ... 


Permutit Co., The, Div. of Pfaudler 
Permutit, Inc. 110, 
Pfaudler Co., The, Div. of dx oe 
Permutit, ee, oe 110, 141 
Ross & Son Co., Inc., Charles. oes 74 
Stainless Products Corp Bs sissies 
Star Tank & Filter Corp........... 8 
Terriss-Consolidated neue: 


3-15-17 

Tower Iron Works, Inc.............. 977 

MO ANIC. Sc cha eaw ksi ee sekese ee 195 
KILNS 

PURI A SARRTNNEE SS os 5.0.0 0.0.0:0-s spice neces 636 


Bartlett-Snow-Pacific, Inc., Bartlett- 
Snow Div. 5 
Chicago Bridge & Iron Co. 
7 American Transportation 
ESS. 435-436, 442- wea 495 


1391 
Mardinge ©o., INC......:..000sec0se98 582 
Hotpack Corp. ee ree 373-375 


Kennedy Van Saun Mfg. & Engi- 

neering Corp. 10 
Renneburg & Sons Co., Edw. 
Standard Steel Corp. 
Tower Iron Works, Inc. 
Trent, Inc. 


LABORATORY APPARATUS AND 


SUPPLIES 
Abbé Inc., Pall O..0.0cccecovecors 49 
Alsop Engineering CC yee ee 81 
American Agile Co., The, subsidiary 
of The Nalge Co., Inc............ 917 
American Instrument Co., Inc...... 445 
American Tool & Machine Co....... 862 


Barnstead Still and Sterilizer Co. ..416 

Bartlett-Snow-Pacific, Inc., Bartlett- 
PAE EWS << ok uss pis Wie bias siete nwss'a 6's 69 

Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. . .333 


Bel-Art ProGucts ......csscvscccsecs 937 
Bench Scale Equipment Co., Inc.. .1405 
Bishop & Co. Platinum Works, J. 
936-938 
Brabender Instruments, Inc., C. W. .340 
Brinkmann Instruments Inc........ 360 
Brookfield Engineering Labs., Inc. 
885-887 
Buchler Instruments, Inc........... 369 
SSAEWED AIC: BON Fs 6 o.0.ss 0:0 69\0 00-6100 © 90 


Chemical & Pharmaceutical Indus- 
De. CCR | CO ay are ar 991, 1064 
Chemicolloid Labs., Inc............. 618 


COPRENIRMATIENS MOQ). 5-6 o:0.0:0.8:0 6 00 o wae ees 854 
SS SS Cee eee ra 808 
De Laval Separator Co., The........ 94 
Eaton-Dikeman Co., The.......... 1120 


Engelhard Industries, Inc. 
Ertel Engineering Cor 
Fansteel Metallurgical Corp........ 617 
Fischer & Porter Co 4 
Fluid Energy Processing & Equip- 
ment Co. 813 


. 192-196, 225 
Pees eine 623 


Forté Engineering Co............. 1226 
General Electric Co................ 482 
Hastings-Raydist, Inc. ............ 1020 
Heinicke Instruments Co........... 386 
Hercules Filter Corp............... 213 


Graham Transmissions Inc. .1053, cr 
Great Western Mfg. Co............. 
Hudson Industries Corp. (Chemap) joes 
Instrumentation Associates, Inc...1079 
Kimble Glass Co., subsidiary ‘of 


SDUWVETIB-SANSTAQIG 5.055 0:0 005s 05 00 bs 000-05 396 
LKB Instruments, Inc............. 1116 
Laboratory Equipment Corp....... 1051 
Lauda Instruments, Inc............ 329 
Lehmann Co., Inc., J. M............ 4 
Leeds & Northrup  aRROnanRnIANES é: 
fo Ee OSS re er eer ares 935 
Macalaster Bicknell Corp........... 314 
Mixing Equipment Co., Inc......... 146 


INMERS SOO:; MEIC, AIO. cece ccc ccsees 1201 
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Specialists in process equipment 
and pilot plants — Evaporation « 
Distillation . Waste recovery . 
Heat transfer - Solvent extraction 
and recovery - Organic synthesis . 
Nuclear process equipment 
Specialists in mechanical equipment 
— Test equipment - Special 
machines - Packaging equipment . 
Continuous transfer and treating 
equipment - Nuclear mechanical 
devices 
Specialists in vacuum equipment— 
Steam, water, § S, . liquid ejectors . 


Barometri€™ Surface ( condensers « 
Vacuum refrigeration equipment 
Specialists in short time thin film 


processing — Kontro Ajust-o-film - 
Distillation - Evaporation - 
Continuous reaction - Stripping 





Exposition of the Chemical Industries 
November 27 — December 1 
Coliseum, N. Y. 


ARTISAN INDUSTRIES, INC. 
JET-VAC CORPORATION 


THE KONTRO COMPANY, INC. 
73 Pond Street, Waltham, Mass. 
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Namco 
New B 
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dustr 
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CuEemic: 











The only pump that 


Products ... 







Namco Machinery Inc.............. 365 
New Brunswick Scientific Co., Inc. .324 
=: Instruments & Controls 

CSR RES aSt = eer ae rerinuewee 1429 
Pall ‘Corp SOIREE eT oT ere 812 
Ssteraoth- -Kelley Co., Inc., The 

188- 190, 215 

Podbielniak, Inc., Div. of Dresser In- 

ROME ha Coo each ately caliavio re, dc'sve 1s sedajpions 595 
Precision Scientific Co......... 370-372 
Pulverizing Machinery Co., Div. of 

American-Marietta Co. .......... 632 3 
Research Controls, Inc............. 366 
Ross & Son Co., Inc., Charles. ..994-996 
Scanlon Co., James F.............. 1440 
Scientific Glass Apparatus Co., Inc. .332 
Selas Corp. of America......... 979-981 ON DISPLAY AT 
Separations Engineering Corp...... 37 CHEMICAL SHOW 
MIAINOUOL, TNC. ooicc esses ce sce eeee 1099 BOOTHS 1387-1389 
STROSS 075 nn 316 ‘ 


Southwestern Engineering Co. 
1246-1248-1250- 4 
Star Tank & Filter Corp............ 


Sereevant Mall Co. .......cccessnas rot 
RAR MOOINDS, MOe 0 cies vloswiees vcs se 38, 67 
Superior E ectric CO: TRE. 6.6632 810 


Terriss-Consolidated ‘Industries 
1313-15-17 
MeeOMO OND: oo. 6c cos bbe ee eceseiets 191 


Meters ©0., INC. 2... cee cess 1447-1449 
Union Process Co............ 1329- eo 
Waters Associates ................ 
Maumot Castle CoO. o.oo oc cece ees 1029 
— Fluorocarbon Co., ‘ 
A ee ct repre ne eater 969 
Zeta BAe orate ely are a teieeyetorsioAisiene 386 


LABORATORY FURNITURE 


Alberene Stone, Div. of The Georgia 





TS Ot aa oe ae 465 
moparelis Gachot ...........05000 1081 
MMCMIMIOT, ITC. Soc ic ctseceseccecws 309 
Browne-Morse Co. ................ 1359 
a a SBED es kcci~ cas in 
ewaunee Sa eee 
Laboratory Furniture Co........... 310 METERED FLOW CONTROL 
waren pe rig vent Co., _—— 
of Crescent Petroleum Corp...... 6 
Stentine Glass apparatus co. ne--552 | BATCH or CONTINUOUS — ACCURACY + OR- 1/4 of 1% 
LACQUERS 
Whether you pump a light liquid or an ex- 
Enjay Chemical Co......... 946-948-950 : 
tremely viscous product, the Waukesha MFC 
LAMPS will automatically measure and transfer with 


an accuracy of + or — \ of 1% at capacities 

Engelhard Industries, Inc. .192-196, 225 is hi isl 

General. Hlectric CO... ..5....6..006% to 100 G. P. M. This high degree of precision 
automates processing lines where accurate 


Westinghouse Electric Corp........ 510 
batch measurement or a continuous measured 
LEAD BURNING AND COATING flow control is required. Perpetual inventory 
rae _ control. System may be manual or fully auto- 
Lead Lined Iron Pipe Co........... 70 matic including electronic controls. 
a es Seen Let a Waukesha engineer explain how the 


MFC can automate your product stream. 


LIME, CHEMICAL AND HYDRATED Phone or write 


Stauffer Chemical Co. .930-934, 959-961 








LININGS 
American Agile Co., The, a subsidi- 
ary of The Nalge es. aw 917 
Automotive Rubber Co., Inc... .802-804 
me Bro, Bag Co............. 164-166 PUMP DIVISION 
more Co., John L............. 1295-1297 
Engelhard Industries, Inc. . 192-196, ot WAUKESHA FOUNDRY COMPANY, DEPT. 91-G, WAUKESHA, WISCONSIN 
RC I coin ig. 6 Soe aCinin as oo ee wes 
Galigher Co. Phe Pe ae Sek Cid kate ee 843 District Sales Offices: New York, Atlanta, San Francisco. 
General American Transportation Distributors in major cities of U. S. A. and Canada. 
i ere 435-436, 442-446, 495 Export Sales: FMC International, San Jose 8, California. 
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NEW -BLEACHED ‘WHITE’ 


TEFLON FILAMENT PACKING 





414 


CHEMPRO STYLE 
400-FIW 


THREE TO FOUR TIMES 
LONGER LIFE ON 


HIGH SPEED 


ROTARY AND 
CENTRIFUGAL SERVICE 


Chempro Style 400-FIW square- 
braided, ‘‘white’’ Teflon fila- 
ment packing uses duPont’s 
newly developed bleached TFE 


fiber, which has been impreg- 
nated with Teflon suspensoid to create a 100% Teflon packing. It gives three to 


four times longer service on high peripheral speed operations where complete 
resistance to the product is required. In most cases, the new ‘‘white’’ filament pack- 
ing requires no external lubrication. 

“White” Teflon filament braided packing gives superior performance on high 
peripheral speed service through these two techniques: 

1 All carbonaceous material is removed from the Teflon fiber—Eliminates 
source of heat generated by carbon oxidation, precluding burning and 
hardening of the packing. 

2 Teflon fiber preshrunk prior to braiding (at 580° F. for 30 hours)—Greater 
dimensional stability at elevated temperatures reduces swelling and 
frictional heat. 

Chempro Style 400-FIW Teflon packing is highly receptive to gland adjustment. 
No special techniques required for installation or ‘breaking-in’’ packing. 


TYPICAL OPERATIONAL RESULTS HIGH-SPEED, SOLVENT-ACID REACTOR—On 
this high speed, corrosive service, conventional packing lasted only two days— 
Teflon-impregnated asbestos packing, and brown Teflon filament packing both 
lasted only one week. Chempro Style 400-FIW ‘’white’” Teflon packing, however, has 
beenin use for over three months and shows no sign of leakage or appreciable wear. 
3,600 R.P.M. CONCENTRATED MURIATIC ACID PUMP—Packing on the two-inch 
shaft of this acid pump previously gave plenty of trouble. Now, after installing 
Chempro Style 400-FIW packing, the pump has given three months’ service to date, 
without leakage or pump down-time. 

Chempro Style 400-FIW ‘‘white” Teflon filament packing is available in die-molded 
packing ring sets, in spools, and in coil form. 


* duPont trademark 


CHEMICAL & POWER PRODUCTS, INC. 


5 Broadway, New York 4, N. Y. 





The Original Fabricators of Teflon Packings and Gaskets 








Products ... 


Glascote Products, a subsidiary of 


A, ©. Bmitn Corp. so. cscs ccsced 596 
Mardinge 20., INC. .60.cssicscscced 582 
Industrial Filter & Pump Mfg. Co. .15 
Knight Co., Maurice A............, 586 
Lead Industries Association......_| 316 
Lead Lined Iron Pipe Co.........., 10 
Metal-Cladding, Inc. .............. 1184 
Pennsylvania Fluorocarbon Co,, 

eee eae ‘969 
Permutit Co., The, a Div. of Pfaudler 

Permutit, Inc. A Sisto inten 110, 141 
Pfaudler Co., The, a Div. of Pfaudler 

Permutit, Rippin. 110, 2 
Rheem Mfg. RE or iciaies 0 s-< See ee 
Resistoflex Corp. .......... 893-895- aor 
Stainless Products Corp........... 1158 
United States Stoneware Co., The. .111 

LOADERS 
Bartlett-Snow-Pacific, Inc., Bart- 

HGGUSSNIOW TRV. ick csc evitsnenacd 569 
GLO AS 6) ie 888-890-892 
nee 6.0) y OM & 6 | rr 80 
Hough Co., The Frank C........... 63 
BNE HO oo inc connessccevscns 165 
Power-Curve Conveyor Co......... 1165 


LUBRICATING SYSTEMS 


Durametallic Corp. ............... 1216 
Farval Div. of Eaton Mfg. Co....... 4 


MAGNETIC SEPARATORS 


Anderson Co., The V. D., Div. of 
International Basic Economy 


RONIERY acto ios isieietalapstanie sive sie ed eee 1265 
Bauer Bros. Co., The......... 1430-1431 
Crucible Steel Co. of America 

1151-1157 
MAORI MOOS 65.6: ss6ciea se 0s eee 909-911 
BOWES WO:, INC., Bain. 6. ccc esos 943-947 
Jeffrey Mfg. Co., The............... 97 
Prater Pulverizer Co........... 904-906 
Separations Engineering Corp...... 37 

MANOMETERS 

B-I-F Industries, a Div. of The 

New York Air Brake Co......... 660 
Dynametrics Corp. .............05- 1311 
Fischer & Porter Co............05. 496 
Jerguson Gage & Valve Co......... 989 
Precision Scientific Co......... 370-372 


Scientific Glass Apparatus Co. 

ORS see Sarre re meer: 332 
Taylor Instrument Companies..... 104 
Wallace & Tiernan Inc...........-- 686 


MASTICATORS 


Baker Perkins Inc., Chemical Ma- 
ONTAET YO osc opsis inverse oie ieve 560, 609 
henge he Machinery Corp.........- 187 


aie cL) © ears ors scaweme 
ler & Son, Inc., Fraklin ~~ 


ye MDEYS. -5 oX cledie-waean se weeee 
PRRCUL WER. NCOs os ios s 55 ar scenes 1231 


MATERIAL HANDLING EQUIPMENT 


ENTE @} 01-1 0 0(:) ¢: i oo or rae nC 636 
Bartlett-Snow-Pacific, Inc., Bart- 
1EGE=BNOW DIV. ...¢ soc ccc see ceoen 

Bucket Elevator Co., The........-- 1038 
BeUtger te: OO so sciviewis nc 00 050808 1161 
Carrier Div., Chain Belt Co.......- 127 
CR ces exnesssceaie 45 
Day Co., The J. H........20.scccees 238 
Dracco Div. of Fuller Co.. oo 
Eimco Corp., The.....,...:..-0ses 80 
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TEKNIKA 








DEFOAMING 


SYSTEMS 


USING SONIC ENERGY 


BEFORE 


> 8m A ME eae te 


.-. AFTER 0.04 Sec 





REVOLUTIONARY! SONIC ENERGY DESTROYS 
FOAM INSTANTLY!—at lowest cost—no moving 


parts—eliminates chemicals 


® In Use Now in these industries: 


Chemicals * Soaps, shampoos, detergents * Pharmaceuticals 
* Foods * Paper * Liquors * Petroleum * Photographic 


Liquids * Plastics * and many others 


® Installed in: Filling machines * Fermenters * Distillation 


kettles * Reactors * Vacuum systems 


* Oxidizers 


* Operated by: Compressed Air * Steam * Nitrogen * 
Carbon Dioxide and other gases (no electronics) 





CHEMICAL INDUSTRIES 


Visit Teknika 
Booth 1098 at 


WRITE OR CALL NOW for the Teknika solution 
to your foam problem: 


.-.- AFTER 0.08 Sec. 








inal 
Shown in operation at a lead-| Cai 


ing detergent manufacturing 
plant, Teknika sonic defoam- i 
ing system destroys foam con- i 
tinuously in filling-machine 
operation 


—enanen megs 
















EXPOSITION, 
New York Coliseum, 


NOV. 27 to DEC. 3 











TEKNIK A /INC. 


634 Asylum Ave., Hartford 5, Conn. 
Phone: CHapel 7-3285 
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Carl G. Paulson, 
Director R & 
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reports 
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Employing 
Linde Molec- 
ular Sieve®*, 
this new Hayes 
generator com- 
bines stationary 
retort with a 
cyclical dryer; 
produces a 
continuous, 
automatic 
supply of gas at 








WITROGEN GEWERATOR 








wre aris 
wires sts 











phere 


on the Hayes Nitro-Gen (TM) — 
low cost producer of 


BLANKETING 
GAS 


THERE ARE MANY REASONS why 
nitrogen’s popularity is growing so 
fast as a blanketing gas for hydro- 
carbons and volatile liquids, and as 
a blanketing atmosphere for 
industrial 
like food canning. Safety is a big 
asset of this inert, non-combustible 
gas. Efficiency is a deciding factor, 
too — nitrogen vastly improves the 
quality of process or product. 


NEW LOW COST NITROGEN 
affords limitless potentials and eco- 
as well. 
performance-proved Nitro-Gen 
Generator, for example, you can 
produce 99.95% pure inert gas for 
as little as 20¢ per 1000 cu. ft. 





a very low cost; and provides a 
clean dry system, totally free from 
liquids, fumes, and corrosion prob- 
lems. Best of all no highly trained 
specialist is required to run it. 


VERSATILE, the Hayes Nitro-Gen 
Generator can produce gases of 
oxidizing and reducing character- 
istics, by varying the gas/air ratio. 
Modification of the unit permits 
drying large quantities of air or gas. 


FIND OUT FOR YOURSELF what 
low-cost nitrogen, and the Hayes 
Nitro-Gen Generator can do for 
you... for food packaging, chem- 
ical processing, hydrocarbon proc- 
essing or storage... 
applications calling for dry (dew 
points of —85°F or better) pro- 
tective atmospheres. A Nitro-Gen 
unit is available for test demonstra- 


¢. 1. HAYES, INC. 


nameee 1905 





it pays to see Neves for metallurgical 
guidance, lab. facilities, furnaces, atmos- 


enerators, gas and liquid dryers, 
Pow-R-Trol (TM) control units. 


~ 


applications 


With the 


and other 


tions in our 
lab. Write for 
Interim Bulle- 
tin 5901-N1. 
C. I. HAYES, 
Inc., 843 Wel- 
lington Ave., 
Cranston, R.I. 


*Trade Mark of UCC 


















Products ... 


WA RIOTAROS IOC 5 5 0:5 1s 0:0) /9ips0 ss 2186 1115 
— Machine Co. of New “<" 
Pe Bead ceca teresa ens 

Glascote Products, a Subsidiary of 


A AD OITA NOONDS &: 50:0 a oes eupaswe 596 
Gump o,, Bs FB .css oe se sas 1022-24- 36 
Hapman Corp., Conveyor Div...... 923 
Hough Co., The Frank G.......... 63 
TIOWES 1350. INC:, FS. oo sce ance swes 943-947 
Jeffrey Mfg. Co., The............... 97 


Kennedy Van Saun Mfg. & er 


“soe Cae 610 y a a rae ae 036 
ETS: 23 TP CCR ae era aan roar 165 
BABGGEN COrp., THC... a cco5 sc 2se ss 1136 
National Engineering SO pub cece 695 
Pennsylvania Flurocarbon Co., Inc..96) 
Powell Pressed Steel Co............ 809 
SLUR OC YO oo aoe ..220 
Pulverizing Machinery Co.. a Div. 

of American-Marietta Co........ 632 
Read Standard Div. of Capitol Prod- 

MOUS EINE ines seuss i> Sipaeine ss an aa E 162 
Renneburg Pe Sons Co., Edw....... 1012 
Richardson Scale Co............. <a 


Southwestern Engineering 
1246- 248 *1250- 1252 
Sprout, Waldron & Co., Inc... .846-848 


Sterling-Fleischman Inc........... 1077 
Toledo Scale Div. of Toledo Scale 
CCE CEN a etiam Ir are wE Sr Gryh sot. 157 
Tote System, a Div. of Hoover R21 
é& Bearing ..........-...; 856-858- od 
‘Tower “Ton Works. INC. ..4...454.0..% 977 
ie PE i I 6. Cy a eer 669 


United States Stoneware Co., The. .111 
ENO CFS | ai en ren 1195-1197 
Young Machinery Co., Inc., The... .833 


METAL COATING AND PLATING 


Armco Steel Corp........... 1221-23-25 
Bishop & Co. Platinum Works, J. 
936-938 
Cobalt Information Center, Battelle 
Memorial Institute .............. 9 
Engelhard Industries, Inc.. .192-196, 225 
General wane” Transportation 
OC ee 435-436, 442-446, 495 
tiene PAGBLICS KCOND. 6 oo sos acts nc as 967 
Haynes Stellite Co.. Div. of Union 
Carbide Corp. 460, 470 
International Nickel Co., Inc., The. .509 


isukens Hteel CO... 2.2.5 eee cece 201 
Metal-Cladding Inc. .............. 1184 
Oakite Products Inc............... 1072 


METAL CONTAINERS 


Alloy Products Corp... ......+..+... 1205 
Alsop Engineering Corp............ 381 
Aluminum Co. of America.......... 474 
Crucible Steel Co. of America 

1151-1157 

Delaware Barrel & Drum Co., Inc. 
953-955 
Fansteel Metallurgical Corp........ 617 

General American Transportation 
Cl: ee ee 435-436, 442-446, 495 
Greif Bros. Cooperage Corp., The... 41 
Pressed Steel Tank Co............. 631 
Protectoseal . MRE 3% 5chiee baa 0S 1286 
PRMIBET NIE. 190 6 opie ie sa ook eas sc 153 

Terriss-Consolidated Industries 
313-15-17 
METALS 

Aluminum Co. of America........ 474 
Bmpco Metal, INC. ......seseseraess 412 
Armco Steel Corp....... 1221-1223-1225 
Beemer Engineering Co........... 1416 

Bishop & Co. Platinum Works J. 
936-938 

Cobalt Information Center, Battelle 
Memorial Institute .............. 957 
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Style M, Two-Tier 
machine, with two 
rollers per tier, 
mounted on built- 
in storage cabinet, 






























Multiple batches of similar or different 
materials can be economically ground, 
pulverized or mixed simultaneously on 
a versatile Abbé Jar Rolling Machine. 


Jars, bottles or containers of differ- 
ent sizes can be used at one time. Each 
jar can be removed after its full grind- 
ing or mixing cycle has been com- 
pleted—without stopping the machine. 


Modern, rugged Abbé Jar Rolling 
| Machines are available to handle sin- 
gle or parallel rows of jars, and in 
double or triple tiers for processing as 
many jars as required. Standard por 
celain or steel jars range in size from 
1 quart to 6 gallons. Built-in storage 
cabinets on tiered machines are op- 
tional. 


Colo ENGINEERING CO. 
620F GRAYBAR BLDG., NEW YORK 17,N.! 


Designers and Manufacturers of 


Ball, Pebble and Jar Mills + Pulverizers 
Sifters * Cutters * Mixers 
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Murphy 
designe: 
try. Shai 
scales r 
where n 
prints fy 
hopper 


* Mos: 
* NAT 


Every ty 
use in # 
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all-steel 
INDUSTRIAL 


SCALES! 









































[Omen ) 





The Original ‘‘ALL STEEL” 
Construction BUILT TO 
LAST A LIFETIME! 


Can Be Custom-Built to Your 
Specifications 


Suety- Cardinal hopper or tank scales are 

ifically for the Ch | Indus- 
try. Shallow construction of Murphy-Cardinal 
scales makes them ideal for installations 
where minimum headroom is desired. Blue- 
prints furnished to insure your scale will fit 
hopper or tank. 





* Most Deliveries in 10 days 
%* NATIONWIDE SERVICE 


Every type of Scale to meet every possible 
use in the Chemical Industry! 


WRITE FOR INFORMATION 
AND PRICES a 


Cardinal 


7 eee SCALE MFG. CO. 
2 PO Box 151 


also Sacramento, California 
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Products .. . 


Engelhard Industries, Inc. .192-196, 225 
Fansteel ee Os) ee 61 
Harper Co., The H. M 
Haynes Stellite Co. Div. 
Carbide Corp 
International Nickel Co., Inc., The. .509 


FEGRHAMCtAL TRC. oc. ccccccecesese 963 
Lead Industries Association........ 816 
PORE COL (OO. 6.6.6 50:6 s.000 060004 201 
Metal Hydrides Inc................ 964 
MOPrlAnG: ASSOCIRIES .....006cecceces — 
UE IN o aie 5s < mc halaca.<a'6 6 Giciave caceuw ase 


Stauffer Chemical Co.. 
U. S. Steel Cor 


Westinghouse Electric Corp.......510 
METERS 
Analytical Measurements, Inc..... 395 
B-I-F Industries, a Div. of The New 
York Air Brake: 00. oo. sess 660 
ROWE SEIS 05 556: ences e005 ngs seis 68-70-72 
Brooks Instrument Co., Inc........ 998 
MOMDOLO COn TNC oo 5 65 sccccns nese os 519 
Hydropoise, subsidiary of Brooks In- 
Cinco ek OO Same 6s 7 ern 998 
Industrial Powertronix’ Inc........ 1187 


Lapp Insulator Co., Process Instru- 


RTO PI o 5 sfc: ics.6 oc varep-pimwewie eek 696 
Marshall Control Products Co....1187 
Potter Aeronautical Corp.......... 1185 
Precision Scientific Co......... 370-372 
PRQCR WEE WEEE. CO%s, 6.6.0.6:3.0:5.0 00 cess 69 
Scientific Glass Apparatus Co., 

Pola tecde nai ev oe winches 8.6 8. esaars We 332 
Stainless Products Corp........... 1158 
Taylor Instrument Companies...... 104 


Welsbach Corp., The, Ozone Proc- 
EMRE Ge 2 yolaigs ciaia6 cero towials 6/4 eave 1410 
Westinghouse Electric Corp........ 510 
Wheatley Pump & Valve Mfg., 
Dos TUR Rie earl etna etee 1415, 1432 


LKB Instruments, ag Rete caka si aaa vie 1116 


Scientific Glass Apparatus Co., 
MILLS 

yo lols SMB Gov saagd <{: (0) A 6 a io 

AYB=CMGIMIOES: 5 oicioos ois vice cesesces 

Bauer Bros. Co., The......... 1430- igst 


Bramely Machinery CO): i ee 
Chemical & Pharmaceutical wines 
BE i ENC. 5 ok bcsceeincie ss. 991 & 1604 
Chemicolloids Labs., Inc. 
Combustion Engineering, ‘Inc., Ray- 


RMR EME  sia sic c sc. o56iyi0:9:4 4 0:0 0:0 6 «0700-8 46 
1D \\2) Oo Fad 9 008 2 Se 238 
PHOO COPD (EMO. vb scicccicclecacccsce 80 
PRCOUE MING T. .. cbcp:4.0'6 ois 3.0.6 9.8 00 eee 590 
Mispamick Co... THE... 2... s0c6s0e 175 
Fluid Energy Processing & Equip- 

REMI eres ilere F.Sie4 X o/c ise wee eee 1 
SLO ae 2 oe re 1022-24-26 
Pasetnee GO, INC. 6.0.6.5 v:00.0s see 582 
PIOWOS, 0s TG. We csc ccs 6.0 943-947 
Kinetic Dis — —— Sere 1367-1369 
Lenmann Co., Inc., J. M.... 2.2... 60 


McIntosh diamatos ‘Corp., Process 


Equipment Div. & Specialties 

oS 8 | i ra 1343-1345 
ho) ee eee 1087 
Miller & Son, Inc., Franklin P., 

ES 8 | a a nee 1010 
Morehouse-Cowles, Inc. ............ 814 


RUNNER cc alata irr gece", 6as-4. ble ce eer brane weed 154 
Premier BAU COPD. 46. oss kceccccec 941 
Production Equipment Inc., Div. of 

The Burnet Co. 1442 
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CAMCO 


Screwed & Socketweld 
rirTrintés 


@ 150 Lb. through 6000 Lb. Stainless Steel 
Screwed and Socketweld Fittings @e 2000 
Lb. through 6000 Lb. Forged Steel Screwed 
and Socketweld Fittings e@ Extra Heavy 
Stainless and Forged Steel Unions @ Light 
Weight Forged Steel Back-Up Flanges for 
use with Schedules 5 and 10 Stainless Piping. 


CAMCO FITTINGS, INC. 
301 State St., No. Haven, Conn. 





x) SPECHPICATigg 
Send for Complete Catalog % "? 


and NEW Price List re 


« aad 
Mtorny caw® 
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PROTECTOSEAL for 
BLE 


exe 


OAFE FLAMMA 


LIQUID Handling 


Ww 


Tank Storage, 
Processing, 
Testing, 
Research 





Write for Protectoseal 
“Blue Book” —a com- 
plete and informative 
reference guide to 
storage tank equip- 
ment selection, design, 
and operation. 


LABORATORY 
EQUIPMENT 





OVAL SHAPE 
SAFETY 

STORAGE AND 
DISPENSING CANS 


permit storage of 


handles, automatic 
relief, 


Terne Plate. 


“ closing faucet. 
to vertical position 





wall mounting. 


Write for Protectoseal “Red Book” —contains flammables 
engineering fundamentals and guide to equipment selection. 


— require less shelf space, 


tainers in space normally re- 
quired for three round cans. 
Flame arrester protection at 
all openings. Convenient 


liquid tight seals, 
available in stainless steel, 


SAFETY TILT CAN ASSEMBLIES 

— easily tilted for accurate, 
dripless dispensing from self- 
Can returns 


leased. Flame arresters at all 
openings. Also available for 








conmulll 


The Protectoseal Line of storage tank vents and 
fittings includes operating, emergency, and special 
purpose equipment to meet virtually any require- 
ment of fire prevention and vapor control. In pro- 
viding proper fire and explosion protection for 
over 35 years Protectoseal Engineers always con- 
sider the operating and maintenance problems of 
corrosion, sublimation, valve pressures, conserva- 
tion, cleaning of flame arresters, or other situa- 
tions peculiar to a given installation. 


Two widely used units are illustrated here under 
the following headings: 


CONSERVATION VENTS 


Designed with flame arrester structure outside the 
vent housing. Advantages: (1) In event of igni- 
tion, vent burns at flame arrester—not the valves. 
Prevents warping and malfunction; (2) Flame ar- 
rester plates not continuously exposed to possible 
corrosive vapors; (3) Flame arrester structure 
keeps dirt and other foreign matter away from 
valves which might cause improper valve seating; 
(4) Self-draining of condensate. Protectoseal con- 
servation Vents are UL and FM approved, and 
are made in a wide range of sizes. 


EMERGENCY RELIEF VALVES 


Provide emergency relief capacity beyond that 
furnished by operating vent. Free-lifting, self- 
closing valve is designed to relieve at 1 ounce/sq. 
in. settings up to 10 ounces/sq. in. can be pro- 
vided. Metal-to-metal seat; non-metallic seat 


available. Coarse mesh screen prevents entry of 
foreign matter. Weatherhood protects entire valve. 
Emergency equipment available in complete range 
of sizes to 20% inches. 








LIQUID DISPOSAL CANS 
— large receiving spout for » 
easy waste liquid disposal. 
Cap opens wide, may be 
locked open. Stainless steel or 
Terne Plate body. Flame ar- 
rester protection at receiving 
opening. Automatic pressure 
relief, leak-proof cap seal. 2 
sizes: 2 gallons, 5 gallons. 


STAINLESS STEEL 

DRUM FAUCETS i 

— self positioning — may ve 
screwed into drum bung 


opening and spout swivels 
to dispensing position. Auto- 
matic closing. Dripless valve 
with Teflon Seal. Flame ar- 
rester protection. Available 
for 34” NPT opening. 


five con- 


pressure 


when re- 





THE PROTECTOSEAL COMPANY 


1948 South Western Avenue ° 
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Products ... 


Pulva Corp. 
Pulverizing Machinery Co., Div. of 

American-Marietta Co. 
Rietz Co. 
Ross & Son Co., Inc., Charles. “6o4- oe 
Schutz-O’Neill Co. 1400 


Scientific Glass Apparatus Co, 
MRR tea 36 eet aaet et uma ap aieiays siikoies "332 

Sonic Engineering Corp. a subsidiary 
of Wood Conversion Co........ 1181 


Southwestern Engineering Co. 
1246-1248-1250-1252 


Sprout, Waldron & Co., Inc. . .846-848 
Sturtevant Bill Co. .... 6.0.60 eccees 421 
RBLOKES WOTD, Th. inc wc sesecs ons 38, 67 
Thomas Engineering Co........... 1406 
TTi-HOMO COLD.  o.occccccvscsscwws 191 
Union Process Co............. 1329-1331 


United States Stoneware Co., The. .111 

Williams Patent Crusher & Pulver- 
izer Co. 1 

Young Machinery Co., Inc., The.. . .833 


MINERALS 
International Nickel Co., Inc., The. .509 


MIXING AND KNEADING MACHINERY 


ABBE Inc. PAU IO. 2. coc cca. cces 49 
American Tool & Machine Co...... 862 
Baker Perkins Inc., Chemical Ma- 
chinery Div. 
Barrington Industries, Inc......... 
Bauer Bros. Co., The........ ias6c1a3i 
Bethlehem Foundry & Machine Div. 
of The Bethlehem Corp.. .1426-1428 
Canada Department of Trade & 
Commerce ............. 1150-52-54-56 
Chemineer, Inc. 1220 
Chemical & Pharmaceutical _— 
UT II os i cass oon 6550-0 6 00s , 1064 
Cherry-Burrell Corp. 
Day Co., The J. H 
Eastern Industries, Div. of Labor- 
atory for Electronics, Inc...... 1275 
Entoleter, Inc. 590 
Falcon Mfg. The, Div. of The First 


Machinery Corp. ........... 1418-1420 
PUUZVAUICK WO. TC ooo c.cis.60 0 0s0s0ee 175 
Gabb Special Products, i 1146 


General American Transportation 
Co are 435-436, 442-446, 495 
Gana Machine Co. of New on 

ev asc eeetcos aceniess +asneaaenen 
Glosta Mfg. Co. Ltd...... 1150-52-54-56 
Hockmeyer & Co., Herman........ 1178 
Howes Co., Inc., 
Hudson Industries Corp. (Chemap) = 
60 


Kinetic Dispersion Corp...... 1367-1 
Lehmann Co., Inc., J. M..... 
Littleford Bros., Inc.......... *"1262- “1264 
Miller & Son, Inc., Franklin P., 
DUDTOMC DIV. ..... 50:0 00ci0 00 ssccces 1010 
Mixing Equipment Co., Inc.. . 146 
Morehouse-Cowles, Inc. .....--.-++: 814 
National oe 6. 65s 0cewe 695 
PR UNC) MOTE) «aie 5 ate ache 'o-6 0:'0.0015 91918 
Oakes Gore, PENG ie, Rss -0 ain eens 1424 


Patterson Foundry & Machine 
“OL Ve CRC bc) Sang eee ICO 7c 154 
patvennn Kelley Co., Inc., The 
d 188, 190, 


Philadelphia Gear Corp......---+:; 3 
Rapids Machinery Co., Inc.....--. 1162 
Read Standard Div. of ‘Capitol Prod- 162 
RICE ASOD a 5 hin ss wins os 05:08 0 0 9 00m a 
PRCT WES. COs 5 oie so 0 sic.00 0s oe sees 1 6 
Ross & Son Co., Inc., Charles. .994-9 
Sonic Engineering Corp.. subsidiary 
of Wood Conversion CO. ...cseee ave 
Sprout, Waldron & Co., Inc. OHS 


Stainless Products Corp.....---:: ny 
Sturtevant Mill Co.........---+ 5 61 
Stokes Corp., F. J.......---++++* a 
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AN OXIDATION 
PROBLEM PINCHING 
PROFITS? 


Improve process, product and profits with 


Using: 
T series — Grams in the laboratory 
C series — Pounds in the pilot plant 
G series — Tons in full production 


Lease-purchase arrangements possible on all sizes 
of generators 


Production costs constant and predicteble: 
-.. electricity per pound* of ozone 
from air — 10 to 12 KWH 
from oxygen — 5 to 6 KWH 


Convenient: 
Generated on site 
No materials handling problems 
Fully automatic operation 


Welsbach offers: 
Custom ozonolysis, bench and pilot scale, ; 
Market and literature surveys. 


*Welsbach chemists know what a pound of 
ozone can do. They will cooperate in your 
oxidation problems. 


Write for booklet 
on Industrial Ozone Application. 


fA) 
THE WELSBACH CORPORATION 
ONE PROCESSES DIVISION 


WESTMORELAND & STOKLEY STS., PHILADELPHIA 29, PA. 


Address Overseas Inquiries to: 
WELSBACH INTERNATIONAL — 1500 WALNUT STREET, PHILA, 2, PA. 


Cuemican ENciINEERING—November | 3, 1961 








i Top right, the WELSBACH Model T-23 Laboratory Gen- 
erator with the Model H-80 Oxone Meter. Below is the i 
Model G-204 Generator. 


Visit us at the 
CHEMICAL EXPOSITION 
in the 
NEW YORK COLISEUM 
We'll wait for you at booth 1410, 


4th floor. Dates: November 27 
through December 1. 
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specify 


BLIGKMA 


laboratory 
furniture and 


hospital 
casework! 


= 
Ez 


Lo 



















Blickman’s new 
40-page catalog provides a 
quick-reference implement for 
basic planning of laboratory and 
hospital installations. 


It includes specifications for standard 
and specialized laboratory furniture, 
and fixtures . . . PLUS details of Blick- 
man’s CONFLEX* construction. This de- 
sign achieves maximum flexibility of 
door and drawer arrangements, without 
the use of special tools . . . and without 
loss of rigidity or structural soundness! 
More than 75 years of manufacturing 
experience stand behind the famed 
Blickman-Built symbol. It identifies the 
finest in stainless and enameled steel 
equipment! *TRADE MARK 


SEND FOR YOUR COPY TODAY! 


SOCHSSHSSSSSSSHSSSSSSSHSHSHSSHSEHHEESESE 


S. BLICKMAN, INC. 


8911 GREGORY AVE., WEEHAWKEN, N. J. 


Gentlemen: 
Please rush my copy of your Hospital 
Casework and Laboratory Furniture catalog. 





bf eaten 


Pp 
name 





dd 








city. state 
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Products . .. 

Tower Iron Works, Inc............ 977 
be bo ee h O Oe | Rea 1447-1449 
Welding Engineers, Inc............ 1137 
V’- -co Div. of Western Machinery 


RS ETT Tie 1044-1046 
Young Machinery Co., Inc., The.. .833 


MOLDING MACHINERY 


BPIEATE PTOAUCIS o.oo die cece csacee 937 
Oy Vege Lc oeye i cl < a ee 90 
GOS KSOM... BT. Decks esc cces 38, 67 


MOTORS, ELECTRIC 


TAL UE CLOT Ct ees . 6386 
Beckley, Haltom & Hickman Serv- 
TO CCC RR ee er ea. 1363 
Fairbanks Morse & Co., Compressor 
UOT Sey eee: 1321-1323 
General flectric Co......6% 2.0.52. 482 
Glascote Products Inc., subsidiary 
of A. O: Saith Corp... .... 606... 596 
Great Western Mfgr. Co........... 216 
TIGWES 50 ANC.. 1 6 os sss sass 943-947 
Superior Electric Co., The.......... 810 
U. S. Electrical Motors, Inc....... .837 
Westinghouse Electric Corp......... 510 
Wheatley Pump & Valve Mfg., Frank 
1415, 1432 


NAVAL STORES 


Marper Co., The tN... .........52 834 
Hercules Powder Co..............-- 916 
NITRATORS 
American Tool & Machine Co..... .862 


NOZZLES, SPRAY 


RUORTD ROT ACO. avin sos 55 6 cies ereses 1403 
BenmeMeIAL ANC. ooo s se cdeecseacse 963 
MK KBROIG NOD, go vis coeese es ecleen awe 165 
Monarch Mfg. Works, Inc.......... 881 
BTGTIANG VASSGCIQUCS 4.0 4. .<:0:4.0.6.00:00 05 1383 


Rockwood Sprinkler Co. .1238, 1271-1273 
Schutte & Koerting Co............. 61 
Scientific Glass Apparatus Pa 


BU A eh hentia ots 66 suse 2 
Spray Engineering Co............. 1434 
Spraying Systems Co.............. 914 
Steinen Mfg. Co., Wm., Industrial 

DIZ CACTEDIY,, . 6nio05c ot owe oan 1194-1196 
WATNBUSWATINE CO. oi 6 0i0e 500s 0 sce 81 


OVENS, ELECTRIC, LABORATORY 


American Instrument Co., Inc..... 445 

Brabender Instruments, Inc., C. W..340 

Colton Co., Arthur Div. of Snyder 
98 


ECT OTC ee CC CR Ry en eee 373-375 
National Drying Machinery Co., 
Bale ceric kinaih ia ooo se 1112-1114 
Precision Scientific Co......... 370-372 
Scientific Glass Apparatus Co., 
CRESS ae ep eae mney ary nee ary 332 
Sly Manufacturing Co., The W. W.. 73 


Us OU 5 Ce 2 SRS ee roe ren 38, 67 
Temperature Engineering Corp... .1392 
Wiegand Co., EM@win ti......s0ce0s 13 


OVENS, INDUSTRIAL 


EUG 6 0 eee ear 373-375 

National Drying Machinery Co., The 
1112-1114 

Proctor & Schwartz, Inc............ 684 


Scientific Glass Apparatus Co., 
_) CERRO ee Saar re ey ae eee 332 























Wire Cloth— Filter Cloth 


Available from stock in all alloys,¢ 
weaves, all meshes, up to 244” wided 
rolls or cut to size. ““Micromesh” ultroi 
strong stainless filter cloth for retentiong 
particles from 25 to 5 microns. Also bac 
and spacing cloth and screens. 


Rescreening Service 


On tension rings for vibrating screens) 


Neva-Clog 


Take 
mar 
your 
In th 
expo 
In ne 
In cr 
prod 
In de 
your 
For e 
write 
U.S. | 


Double layer, perforated, alloy sheet#Comr 


dium—smooth, strong, rigid—for dictoq 


filters, centrifuges, ion exchangers, ca OF Wii 
towers, dust and fume control. ' 
Washi 





Filter Leaves squad They’t 


“Rim-Lok’’ and other 
Multi-leaves for pressure 
filters; standard leaves 











for stationary and rotary | saa 
filters. Dapel 
e | + —_ 

H e 
Strainers | eae 
“Individualized” strainer | 771.."Ch 
elements and housings, | es 
designed and built by (== : Ohio, 36 
Multi-Metal to meet pro- ry rl 
cess needs not served by an indise M 
available standard units. Pe, L461 bet 
‘nahin | rest Oise 
Custom Fabrication inst 2 
= ellis 2 a 
Requiring wire cloth ele- ge 4-711 
ments: screens for filter ‘ 5 tai 
presses, tubular filter ele- BY4711. Mer 
ments, cylinders, baskets, ; ag 
process unit components, » Feder 
etc. j pe 
Be sues 
: ; | 
Write for Catalog 57. Bpbhia 7, P: 
2400. Phoe 
ine 8-585 1. 
. GRant 1-5 
Courth< 
Nev., 14 
d 19, 
49471. § 
MAin 1. 
° e U S.W. Ten 
sco 11, 
O 11, Savar 
P. 0. Bid 
» Federal 
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Now’s 


he time 


to get 
Merowin 


Dake advantage of the 
many ways in which 
lyour business can grow. 
In the lucrative 
export markets. 
- Innew U.S. markets. 
44" vides In creating new 
hs products and services. 
Also bodig In developing 
" fyour community. 
VICE } For expert help, just 
9 screttt! write or phone any 
U.S. Department of 
> pes Commerce field office 
ingers, ag Or Write Commerce, 
. Washington 25, D.C. 
< aa They'll help you 
grow with America! : 





0.S. Dept. “4 oa Field Offices: 
Mbuquerque, N. Mi U.S. Courthouse. 
CHapel TOsi1. Atlanta 3, Ga., Volunteer 

. JAckson 2-4121. Boston 10, Mass 
Federal St. CApitol 3-2312. Buffalo 3 
LY. Federal Bidg. TL 3-4216. Charleston 
s. "C., Sergeant Jasper Bidg. RAymond 
e771. ‘Cheyenne, Wyo., Majestic wo 

e 634-2731. Chicago 6 226 W. 
fen Blvd. ANdover 3-3600. Cincinnati 
2, Ohio, 36 E. Fourth St. DUnbar 1-2200. 
Cleveland 1, Ohio, Federal Reserve Bank 
Bldg. Cherry 1-7900. Dallas 1, Tex., Mer- 
P thandise Mart. Riverside 8-5611. Denver 
2, Colo., New Customhouse. KEystone 
e4l-4151. Detroit 26, Mich., Federal a Bldg. 

HF] NOodward 3-9330. Greensboro, N 

Post Office ns; BRoadwa 3 8234. 
2, 405 Main St. CApitol 
ong iohacrity 1, Fla., Federal Bidg. 
in 4-7111. Kansas City 6, Mo., 911 
alnut St. ew 1-7000. Los Angeles 
i, Calif., S. Broadway. Richmond 
, Tenn., Falls Bidg. 
Ackson 6-3426. Miami 32, Fla., Ainsley 
Bldg. FRanklin 7-2581. Minneapolis 1, 
+, Federal Bldg. FEderal 2-3211. New 
as 1 3 st . he. 


Ariz., Federal Bldg. AL- 

burgh 22, Pa., 107 Sixth 

15370. Portland 4, Oreg., 0 Old 

, courthouse Bidg. CApitol 6-3361. 
19 ¢ gg el Post Bide foo 

9, Va., Parcel Pos g. - 

49471. St. Lauis 1, New oo 
MAin 18100. Salt tone City 1, Utah, 
2 SW. i St. DAvis 8-2911. “ 
i alif., Customhouse. YUkon 
MP. Savannah, ‘Ga., U.S. Courthouse 
'P. 0. Bldg. ADams’ 2-4755. Seattle 4, 
. Federal’ Office Bide. MUtual 2-3300. 





Products ... 


Sly Mfg. Co., The W. W 

Stokes Corp., F. J 

Temperature Engineering Corp.... 
Trent, Inc. 195 


PACKAGING EQUIPMEN?Y AND 
SUPPLIES 


Bemis Bro. Bag Co 

Black Products Co 

Chemical & Pharmaceutical NET bingy 
try Co., I 991, 1064 

Delaware Barrel & Drum Co., Inc. » 


Exact Weight Scale Co., The 

Fischbein Co., Dave 

Greif Bros. ees Co., The 

Gump Co., B. F 1022-24-26 

Howes Co., Inc., S 

Multi-Meter Div., Rieke Metal Prod- 
ucts Corp 10 


Pall Corp. 

Production Equipment Inc., Div. of 
The Burnet Co. 1442 

Rieke Metal Products Corp 

Permutit Co., The, a Div. of oo 
Permutit, Inc. 110, 14 

Pfaudler Co., The, a Div. of Pfaudler 
Permutit, Inc. 110, 


Stoffel Seals + 
Stoker Co., H. 


PACKING 


Anchor Packing Co., The... .1173-1175 

Crane Packing Co 900-902 

Durametallic Corp. 

Ethylene Corp. 

Johns-Manville 

Keasbey & Mattison Co. 

Knight Co., Maurice A 

McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 
2173) 905) 40 9) | 1343-1345 

Packed Column Corp 

Raybestos-Manhattan, Inc. 

Richardson Scale Co 

Scientific Development Co 3 

United States Stoneware Co., The.. 


PAPER MACHINERY 


Allis-Chalmers 

American Tool & Machine Co 
Bauer Bros. Co., The 14 
Bird Machine Co 

De Zurik Corp 

Eimco Corp., The 

Lawrence Pumps, Inc 

Teknika, Inc. 


., Pa 

Baker Perkins Inc., Chemical Ma- 
chinery Div. 60, 

California Pellet Mill Co 

Dravo Corp. 

General American Transportation 
Corp. 435-436, 442-446, 495 

Hardinge Co., 

Kennedy Van Saun Mfg. & Engi- 
neering Corp. 1 

Miller & Son, Inc., Franklin P., 
fo) 10 5) } ee ee 1010 

Patterson Foundry & Machine we 
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Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


% “ 

Sa 
Self-cleaning, dust-sealed drum; 
one-man accessibility 

Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
One man simply loosens a few lugs to re- 
move manhole cover - quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 


One of four 450 cu. ft. Sturtevant Blenders at 
a ira Plant of Celanese Corp. (Rock Hill, 

N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
— can be supplied with injector spravs and 
any desired control system. 

For more on Sturtevant Blenders r2quest 
Bulletin No. 080B. (Bulletins also avaiiable 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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Investigate its potential in WESTERN STATES 
relation to your operation. MACHINE COMPANY 


We will welcome the oppor- 







» ROBERTS LS/SC 


a Link Suspended, Stationary Curb centrifugal machine 
which provides a combination of features long wanted 
by the Chemical Process Industries. 


. . - Link Suspension! No metal to metal moving parts. No lubrication. 
Soft lateral movement. No vertical movement. Effective damping. 
This suspension isolates dynamic parts from curb and foundation and 
reduces vibration to an astonishing low. 


. Stationary Curb! With rigid feed, wash, effluent, and solids- 
discharge connections. No vibration damage to curb mounted acces- 
sories. Extends bearing life by reducing bearing loads. Increases 
personnel safety. Provides rapid drainage, more effluent capacity. 


. . Direct Coupled Hydraulic Motor! No belts. Compact. Light 
weight. Provides power for exclusive, slow speed, reverse discharging. 
Provides adjustable loading speed and adjustable top speed. Hydraulic 
braking (even at power failure). No brake linings to wear. Constant 
horsepower drive reduces peak electric loads. 


. . « Oversize Anti-friction Bearings! Basket spindle bearing housing 
is air purged. This feature, designed to protect bearings from damaging 
effects of process material environment, also provides a convenient 
means for introducing controlled atmosphere within the basket. Can 
be grease lubricated while in operation. No-belt design — no belt- 
pull-loading on the bearings. 









co-operate with 1700 Fairgrove Avenue 
HAMILTON, OHi0, U.S.A. 
















Products . 


Power-Curve Conveyor Co........ 1165 
Renneburg & Sons Co., Edw....... 1012 
Sprout, Waldron & Co., Inc. . . 846-848 
PAVaer, Suies Gr COs. 6k 6 chic cies 1357 


PERFORATED METALS 
Bishop & Co. Platinum Works, J. 


; 936-938 
Fansteel Metallurgical Corp....... 617 
HIOWES (O;, INC. Bi ooo ccc ec 943-947 
Morland Associates .............. 1383 


PETROCHEMICALS 


Cobalt Information Center, Battelle 
Memorial om Ce seca fave setphoreseustertcs 957 


pH EQUIPMENT 


BUIS“CEUMNGTS: ove 5io.6 io 5.6:5:6% 05:00 < :0:08 636 
Analytical Measurements, Inc..... 395 
B-I-F Industries, a Div. of The New 

York Air Brake Co............... 660 
PGUCY DACVCL TOs. ois 6 05:00 eevee coses 610 
Beckman Instruments, Inc. Scientific 

& Process Instruments Div...... 333 
Cambridge Instrument Co., Inc... .376 
Fischer & Porter Co............... 496 
POXMOLO WO, DRG oc. < .6:0:0.¢ 00:50:00: 000% 519 
Instrumentation Associates, Inc. . .1079 
Leeds & Northrup Co. ............. 50 
TONES CE: Cae ae ee eer 935 
New Brunswick Scientific Co., Inc. .324 
Norcross Companies .............. 868 
Research Controls Inc............ 366 


— Glass Apparatus Co. ‘m0 


In 
taghae Instrument Companies. . ...104 


PHARMACEUTICAL MACHINERY 


Alsop Engineering Corp............ 381 
American Tool & Machine Co...... 862 
Baker Perkins Inc., Chemical Ma- 
CRUMNOE AY BOIW 5. 5 5 0 .0.6.<s0is.9-0.6-000 4:80 6 560, 6 
Bowen Engineering, Inc. .......... 706 
Bucket Elevator Co., The.......... 1038 
Chemical & Pharmaceutical Indus- 
UE AGO MONO oases 2 siaicis-0'sevae 991, 
Chemicolloid Labs., Inc............ 618 
Colton Co., Arthur, Div. of Snyder 
RONSUND  dek chases ave avatasss 16 v4 oiiars ous 9 SRE 98 
Cornell Machine Co............... 1212 
EAC) ORE ip Cs Ae < een eerie 238 
Dorr-Oliver Inc. ............ cece Uae 
Ertel Engineering Corp ........... 623 
Fitzpatrick Co., ‘The.............0 175 


Fluid Energy Processing & Equip- 
MGI) NSOK, §iiss scab ondauas soseue 813 


Gifford: MVOC: CO. oc icecscie "| 234 
Great Western Mfgr. Co........... 216 
Gump Co,, B. F......... 1022- 1024-1026 
Hercules Filter Corp....... .213 
Hockmeyer & Co., Herman......... 118 
Howes Co., Inc... S............- 943-947 
Hunt Machine Co., Rodney. ei 42-44 
Kinetic Dispersion Corp...... er 


Lawrence Pumps Inc.........-.-:+: 
Lehmann Co., Inc., J. M.. 

Littleford Bros., Inc.......... ""1262- 128 
Morehouse-Cowles, Inc. ........--:: 
—" Foundry & veel at 16 


Photovolt WOOT soos u-s oie o.e:9'e0e 0 8 ‘°389 

Products Equipment Inc., Div. of 
The Burnet Co. ...........-++- 1442 

Pulverizing Machinery Co., a Div. 
of American-Marietta Co.......-632 
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Read Standard Div. of Capitol Prod- 
fee reciieaere arene 162 
BN COS ooo 0 isi siai eres. 4 09 smi 1231 
Ross & Son Co., Inc., Charles. . .994-996 
Southwestern Engineering Co. 
1246-1248-1250-1252 
Sparkler Mfg. Co...........-....4, 56 


Stainless Products Corp.......... 1158 
Star Tank & Filter Corp.......... 233 
MNRAS GOTO) 5 AS. 140 c.01 s sien ioss.s:s,eieials 38, 67 


Strong-Scott Mfg. Co., The. . 1274-76-78 
SMPMEIRCEL ORO? | 2 cs G15 450, athiy 6 oes: Selo cb 1098 
Terriss-Consolidated Industries 


1313-15-17 

Thomas Engineering Co........... 1406 

ES a eae nrerer rrr 195 

MENIO: COT, ike cceeeesw sees 191 

MmOt COStIE CO. 2... iccccsccccee 1029 

PIGMENTS 

Aluminum Co. of America......... 474 
Cobalt Information Center, Battelle 

Memorial Institute ............. 1246 

Hercules Powder Co................ 916 


PIPE AND FITTINGS 


Alloy Products Corp............00. 1205 
Aluminum Co. of America.......... 474 
Ronco Metal, INC.........sssecsecs 412 


Angola Alloy Fabricators, Inc..... 1341 
Babcock & Wilcox Co., The, a 


PEOGUCUS DIV s..0.6.0:50.0.0000%.0% 1002-04-06 
Bartlett-Snow-Pacific, Inc., Pacific 

Maa sisinoe- ass ace ns nea woe 569 
Pe eOX (GO, occ os civic cccscacees 581 
Carlon Products Corp............. 1436 
Carpenter Steel Co. The, Alloy 

MMMM is oso s 6\-5:'6 6 axe a x 020 -0):6. 0m 16 


Chem PiOW COPD... ....cccccescses 
Cherry-Burrell Corp. ... 
Corning Glass Works 








LS COS ea cre 422 
Crucible Steel Co. of America 
i 1151-1157 
Devine Mfg. Co., J. P........ 1354-1356 
Doré Co., John L....... . 1295-1297 
guiverre, Inc. ........ ..--889-891 
Duriron Co., Inc., The.......... 520, 532 
Ethylene MN es oro Sah -5 5 8cs'6 Ss DORE 971 
Ever-Tite Coupling Co., Inc....... 1159 
Falls Industries, Inc............... 131 
Fibercast Co., Div. of Youngstown 
Sheet & Tube Co..............c00. 870 
Glamorgan Plastics, Div. of Glam- 
organ Pipe & Foundry Co....... 11 
Glascote Products, a subsidiary of 
Bee MLIUES CODD s 5:6:5:0:0:0 sais 8006's 
Grinnell Co., TNC... .. 0.000600 . 066 
Haveg Industries, Inc. ............ 
Haynes Stellite Co., Div. of Union 
Carbide Corp. ............... 460, 470 
Hoffman Industries, Inc., Air Appli- 
PES BDV 56 15st cas op6 disso, 5a, 6,6 tsualars 1394 
International Nickel Co., Inc., The. .509 
Johns-Manville ............scceeees 415 
Keasbey & Mattison Co............ 22 
Keystone Valve Corp........ 1236, 1268 


Knight Co., Maurice A............ 586 
Kraloy/Chemtrol Co. ........+«+-- 1111 
Kuhns Brothers Co., The.......... 1444 
Lead Industries Association........ 816 
Lead Lined Iron Pipe Co.......... 0 
Macalaster Bicknell COPDs «6:05 c:008 3 

Orland Associates ............- 1383 
Parker-Hannifin ORD). 52 's6.5c0 wee es 431 


980 
Resistoflex Corp. .......... 893-895-897 





Dry air speeds packaging 
...protects quality 
of instant coffee 


Instant coffee absorbs moisture fast. If this happens before it reaches the 
coffee cup—say when it’s being packed—it can clog up packaging machines, 
ruin the quality of the coffee. In Houston, where humidity stays high for long 
stretches, the makers of Folger’s coffee solved the problem by installing a 
Lectrodryer that keeps relative humidity at 25% to 35%. 

Controlled dryness by Lectrodryer has been the answer to many problems 
caused by moisture; gumming up of hygroscopic powders, corrosion of 
metal, air line freezeups, and contamination 
of drugs, chemicals, liquids, gases. 









For a Guide in Planning your own drying 
system, write for Lectrodryer’s Case History 
Sheets, which give details on how many of 
these problems were solved. Tell us where 
you’re having trouble with moisture. 
Pittsburgh Lectrodryer Division, McGraw- 
Edison Company, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 









Lectrodryer Type CHO- 1500 dries 
recirculated and make-up air at the 
Folger plant. 






cncuitaiitieeaeniieee cee 









: | i a ee 
~~ ©) KEEP IT DESERT-DRY WITRS 
f : Fy hs : “ oy, ee’ et *- \ 
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Lock your hazards ina 


SOLID-WALL 
CHAMBER 







and gage safely 
and accurately 
with JERGUSON 
MAGNETIC 
GAGES 























Jerguson Magnetic 
Liquid Level Gages 
give you absolute 
safety when dealing 
with problem liquids, 
toxic gases and cor- 
rosion. You com- 
pletely eliminate the 
dangers inherent in 
glass, its gaskets and 
threaded connec- 
tions . . . for you 
lock your hazards in 
a solid-wall cham- 
ber, flanged to the 
vessel being gaged. 


\\ 11) | SRORR RRR RRRR REE RRaRE 


Peetidd 





the only gage 
of its type! 







@ unique safety design 
prevents gases from 
escaping 


ee | 





@ measuring device is 
inside the stainless 
steel chamber 


@ scale is mounted 
outside the chamber; 


We Suctad 





through the chamber 
wall 


@ level is accurately 
shown in red, con- 
trasted with silver 
above 


@ job designed, correlat- 
ing pressure, tempera- 
ture and specific 
gravity 


@ four different models 


@ available with electric 
alarms 


@ for liquid level and 
interface indication Patented 
For complete data | 
write for Catalog No. 388 
See exhibited at Chemical Show, Booth 989 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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Products ... 

Rockwood Sprinkler Co............ 1238 
1271-1273 

Saran Lined Pipe Co., The... .1277-1279 

Service Bureau Corp.............. 070 


Speedline Fittings Div. of Horace T. 
Potts Co. 980 


Stainless Products Corp........... 1158 
Swepco Tube Corp................. 850 
Tei-t6718S ©O., TICK. « oc:5:60:0000 1447-1449 
Tube Turns Plastics, Inc........... 172 
Wnion Steel Corp. ......cssccccsece 840 
UB eck CC) Oe ee 669 


Vanton Pump & Equipment Cor .103 
United States Stoneware Co., T bet 
Victaulic Co. of America..... 1190-1192 


PLANTS, CHEMICAL DESIGN AND 
CONSTRUCTION 


American Electric Power Co....... 1126 
American Hydrotherm Corp. .1174-1176 
Artisan Industries Inc.............. 874 
Bartlett-Snow-Pacific, Inc., Bart- 
lett-Snow Div. 
Blaw-Knox Co. 
Canada Department of Trade & 
COMMEBTCE 2.0.0.0 02020000 1150-52-54-56 


Chemical Construction Corp...... 952 
Crawford & Russell Inc........... 1000 
De Markus Corp., Louis........... 1030 


Dorr-Oliver Inc. 
Falcon Mfg., The, Div. of The First 
Machinery Corp. 1418-1420 
Fluid Energy Posseidhig & Equip- 
ment Co. 
Foder & Associates nn” Nicholas 
1150-52-54-56 
Glascote Products, a subsidiary of 
re 6 ee oc ae tcc: rer 596 
International Nickel Co., Inc., The. .509 
Kennedy Van Saun Mfg. & Engi- 
ABET ROOT. 6.0.ooia.ss 005s00 000s 1 
Permutit Co., The, a Div. of a, 


Permutit, | ier RRS 141 
Pfaudler Co., The, a Div. of Priiudler 
Permutit, TS See ae ‘ae 
Rockwood Sprinkler ROD a sameness 
1271- 173 
Service Bureau Corp.............. 1070 
Star Tank & Filter Corp........... 233 
RD, FS; PSU MOTTO 5 oes 0 Sic 010 5.0/0 vente 669 
PLASTICS 
American Agile Co., The, subsidiary 
Ol WRG INAIRC 0. oon ccs nese es 917 
Appareils Gachot ................. 1081 
Baker Perkins Inc., Chemical Ma- 
CRIMGCTY TBIV. nies occ cc esvees 60, 609 
Beemer Engineering Co........... 1416 
Bemis Bro. Bag Co............. 164-166 
Bel-Art Products .........cecseees 937 
Carlon Products Corp............. 1436 
Davis Co., Inc., Oscar............ 1078 
Doré Co., John L............. 1295-1297 
UE oe: CY aa re eee, 889-891 


Enjay Chemical Co......... 946-948-950 
Ethylene Corp. 971 
Fibercast Co., Div. of Youngstown 
Sheet & Tube Co................. 870 
Galigher (0; FRC... sss caeaess 843 
General American Transportation 
GOED. sinwcacas id 435-436, 442-446, 495 
General Plastics Corp.............. 967 
Glamorgan Plastics, Div. of Glamor- 
gan Pipe & Foundry Co......... 1110 


Haveg Industries, Inc............... 546 
Kraloy/Chemtrol Co. ............. 1111 
EMIKOTS SSUREL B50... <..o6.5-0.0-0505.0 86000 201 
Pennsylvania Fluorcarbon Co., Inc. 
969 
Protective Plastic Co.............. 1411 
Radiation Applications Inc........ 1438 


Raybestos-Manhattan, Inc. ........ 820 
Resistoflex Corp. .......... 893-895-897 
Tube Turns Plastics, MON ois site wis ace 172 
United States Stoneware Co., The. .111 


November 13, 









THERMON 


the proved solution 


THERMON Heat Transfer Data 


FULL JACKET! 














Lf) THERMONIZED TRACING 
if 




























































































| Wherever heat transfer is a problem, 
| non-metallic, adhesive Thermon Heat 
| Transfer Cement, with its highly effi 
| cient heat transfer properties, usually can 
effect a solution. Approximately 5,000 
different users, with hundreds of appli: 
cations, have realized savings of up to 
| 90% with Thermon. 


Thermon can easily be applied over 
both steam tracing and electrical resist: 
ance systems, and is equally effective for 
| heating and cooling operations. 


| Thermon’s heat transfer characteristics 
| are approximately /] times superior to 

| those of steam tracing, and almost equal 
| those of steam jacketing. Almost withou! 
| exception, Thermon can be used in placy 
| of expensive steam jacketing—and caj 
| often be applied where steam jacketin 
| is impossible. Up to 90% of the cos 
of steam jacketed equipment has bee 
| saved through use of Thermon. 





Write for Thermon Bulletin 300. 


See our exhibit, 
Booth 1207 

28th. Exposition of 

Chemical Industries 

New York Coliseum 

Nov. 27-Dec. 1, 1961 
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CONTINUOUS 
EXCHANGER 


MAKES ION-EXCHANGE 
FEASIBLE AS A UNIT 
PROCESS IN MANY NEW 
CHEMICAL APPLICATIONS 














lon-exchange equipment of the 
conventional “‘fixed-bed” type 
is not always suitable for the 
more complex chemical-separa- 
tion or recovery-concentration 
applications. Resin capacities in 
terms of product volume are 
often relatively low, and product 
analysis will vary throughout 
the cycle, since the operation is 
started with a freshly regener- 
ated bed of resin and run until 
the bed is largely exhausted. 


Inthe ILLCO-WAY Continuous 
Counter-Current IonXchanger, 
on the other hand, an adequate 
depth of freshly regenerated 
resin is always presented to the 
product stream; high regenera- 
tion efficiency and low product 
achieved. Total 
volume of resin required is 
often a fraction of the amount 
needed in fixed-bed exchangers. 
As a result of these advantages, 
separations and recoveries 
which are not feasible with 
conventional equipment can be 
handled by the Continuous Ion- 
Xchanger, 


CONTINUOUS 
ION-EXCHANGERS 
ARE SUCCESSFULLY 
OPERATING NOW 


If you have an application 
which can be accomplished in 
the laboratory, IW T engineers 
can design and build practical 

equipment of any size. 
eee 
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LINOIS WATER TREATMENT CO. 
EDAR ST., ROCKFORD, ILLINOIS 
AN Ore: 141 E. 44th St., New York 17, N.Y 
IST: Pumps & Softeners, Ltd., London, Can 
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Products .. . 


Westinghouse Electric Corp........ 


PLASTICIZERS 

Enjay Chemical Co........ 946-948-950 
Continental Oil Co., Petrochemical 

PI Eos s aia dieue b 08. ¥ 9 Ka OA 940 
Prercivies: Powder (CO... ...006iksee 916 
PIOWOS HCO INC S Bis oes. 6.0,6:6-6.6:008 943-947 
Scientific Glass Apparatus Co 

MN cytes So fe naa seansg sak gaa: eracelene aiajnuece 332 
Stauffer Chemical Co. .930-934, 959-961 
Wallace & Tiernan, Ine............ 686 


PLATINUM-WIRE, SHEET, FOIL, 
CRUCIBLES, LABORATORY WARE 


Bishop & Co., Platinum Works, J. 


936-938 

Engelhard Industries, Inc.... —- 

International Nickel Co., Inc., The. .509 
Scientific Glass Apparatus. Co., 

RMR ore cic vase grace ecctare mies rala ay Catt taKana oes rre 332 


PORCELAIN WARE 


Lapp Insulator Co., Process Equip- 
ment Div. 696 


Scientific Glass Apparatus Co., 
NG nas cise Wee ere cet ane to ce: alien 332 
Selas Corp. of America......... 979-981 


United States Stoneware Co., The..111 


PREHEATERS 


Air Preheater Corp., The..... 1104-1106 
American Heat Reclaiming Corp. 
1058-60-62 
Armstrong Co., Richard M........ 927 
Brea tes binge te Rad co act 581 


ment Div. 
De Laval Separator Co., The...... 94 
TROPT=OUVET ENC. 6 ois vieises base ccsews 531 
Distillation Engineering Co.......1048 
Glascote Products, a subsidiary of 


A. ©. Sth” COP iis osc ese 
Jonnson. Corp., The. ......... 1128-1130 
Kennedy Van Saun Mfg. & Engi- 

pel dc) ea S11). ee 1036 
Peabody Engineering Corp..... . .821 
Thermal Research & Engineering 

Os SE ee Berean tar cee 1349-1351 
5 con) RG) 0 OSA aa Ge 195 
Wiegand. Coz Bawin Li... ....s6:s.sss005 ig 
Wing Mfg. Co., L. J., Div. of Aero- 

Flow Dynamics, Inc....... 1094-1096 

PRESSES, HYDRAULIC 
American Instrument Co., Inc..... 445 
Warver INC. CR TCU i. aes cscs te cen’ 90 


Davenport Machine & Foundry Co. .818 
Stokes Corp., F. J 38, 67 


PRESSURE RELIEF AND RUPTURE 
RELIEF DEVICES 


American Instrument Co., Inc..... 445 

Autoclave Engineers Sales Corp. 
342-346 

Bastian-Blessing Co., The......... 1122 


Black, Sivalls & Bryson, Inc....... 685 

Cameron Iron Works, Inc......... 997 

Carbone Corp., The Chemical Equip- 
ment Div. 803 


Chem iPioOw COLD. ...6 vic ccccviccesees 1045 
Fats ERGUStrIES, ENC. . 0:60.05 0ccees 131 
Fike Metal Products Corp........ 1386 
High Pressure 


Equipment ‘ 














track- transported 
e/evator speeds 
chemical processing while 


TORIT SOLVES 
DUST PROBLEMS 


This ingenious centrifugal discharge 
elevator eliminates many man-hours 
of labor by servicing three reactors 

. and Torit rides along, picking up 
the dust from the operation. In this 
efficient process, bagged chemicals are 
dumped into the elevator’s boot and 
automatically raised to a reactor. The 
elevator is then moved to the next 
reactor where the operation is repeated. 

George A. Russell, the firm’s chief 
engineer who initiated this system, 
says the “traveling’’ Torit Dust Col- 
lector rids the air of obnoxious chem- 
ical dust, helping maintain good work- 
ing conditions. It simplifies housekeep- 
ing, and saves $250 per year in re- 
claimed chemicals. Efficiency of Torit 
filters allows recirculation of filtered 
air within the work aree. 

Anchem, whose principal products 
are Weedone liquid weed killers and 
metalworking chemicals, is the orig- 
inator of 2,4D. Their use of the Torit 
cabinet model dust collector demon- 
strates the flexibility of these units 
for many applications. 


Torit Dust 
Collectors may be 
just the ticket for 
your plant. They 
install anywhere— 
and they belong 
everywhere dust is 
a problem. For 
further information 
and for a free report 
on “Torit Filter 
Efficiency Tests on 
Fine Particulate 
Matter,”’ write: 


TORI 


MANUFACTURING COMPANY 
1138 Rankin Street 
St. Paul 16, Minnesota, Dept. 1138 





| See Torit Dust Collectors on display in Booth 


| 





1446 at the 28th Exposition of Chemical Indus- 
tries, Nov. 27-Dec. 1, New York City. 
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NERCO 
‘RY SPRAY DRYER SOLVES DIFFICULT 


DRYING PROBLEM AT <p> 


An agricultural chemical containing the sodium salt of 
an organic acid presented a real drying challenge to the 
Dow Chemical Company. 


Here was a product extremely heat sensitive and highly 
hygroscopic, yet requiring drying to a moisture content of 
less than 1%. Ordinary drying processes resulted in chemical 
decomposition. 


Development work in the NERCO-NIRO spray dryer 
laboratories by a team of scientists and engineers from 
Dow and Nichols resulted in design of the spray dryer pic- 
tured above, which produces more than one ton per hour. 


This NERCO-NIRO spray dryer nof only accomplishes 
“Gentle-ized” drying, but uses drying air temperatures of 
500°-600°F. with corresponding high thermal efficiency. 


For solution to your drying problem, contact: SR 


Nerco-Niro Spray Dryer Div 


NICHOLS ENGINEERING & RESEARCH CORP 
8O Pine St... New York 5, N.Y 


San Francisco Indianapolis 


Montreal 





Products... 


Research Controls, Inc............ 366 
MMETICE NEOs Ele Oe cic a5 010 0/5 4,8,001 soe 1237 


PRESSURE VESSELS 


American Instrument Co., Inc.....445 
American Plant Equipment Co. 
1282-1284 
Angola Alloy Fabricators, Inc..... 1341 
Artisan Industries Inc............ 874 
Autoclave Engineering Sales Corp. 
342-346 
Bethlehem Foundry & Machine Div. 
of The Bethlehem Corp... .1426-1428 


Black, Sivalls & Bryson, Inc...... 685 
BAW =TIOK GO, isk ccc ce cecgscseccud 581 
BHckmMaN, INC, Bic. cicsicccccccvcvsd 309 
Chicago Bridge & Iron Co.......... 14 
Devine Mfg. Co., J. P......... 1354-1356 
Distillation Engineering Co...... 1048 
Downington Iron Works, Inc., Div. 
of Pressed Steel Tank Co......... 631 
Falcon Mfg. Div., The First Ma- 
chinery Corp. ............. 1418-1420 
Falis Industries, Inc. ......::.<sse« 131 
ClO Se 6 Oe ee eee tr: 1289-1291 
General American Transportation 
ROGID: iis ts 030-42 435-436, 442-446, 495 
Glascote Products, a subsidiary of 
A. (Os BMI: COLD so o:scce cv ead 596 
SroGn DAT. COs. eos os veccsesewsde 1403 
Haveg Industries, Inc.............. 546 
High Pressure Equipment Co., Inc. 
1215-1217 
International Nickel Co., Inc., The. .509 
Lee Metal Products Co., Inc...... 1384 
Patterson Foundry & Machine Co. .154 
Pressed Steel Tank Co.............. 631 
Pressure Products Co...........+.- 1409 
Renneburg & Sons Co., Edw...... 1012 
Scanlon Co. James F............. 1440 


Southwestern Engineering Co. 
1246-1248-1250-1252 

Sparkler Mfg. Co...........-..:: 56 

Stainless Products Corp 





Standard Steel Corp...........+.+- 22 
Star Tank & Filter Corp..........- 233 
Terriss-Consolidated Industries 
1313-15-17 
Tower Iron Works, Inc............ 977 
Tri-Kris Co., Inc.........+0- 1447-1449 
VU. 8S. Steel Corp........ceccosececs 669 
Vogt Machine Co., Henry.........- 124 


Young Machinery Co., Inc., The. . .833 


PUBLICATIONS 


ACS Applied Publications, (Amer- 
ican Chemical Society) ........-- 410 

American Chemical Society News 
Service .........++2s..0+- sissies 4 

American Institute of Chemical En- 
ATORTS 6.6.6.0 010.050 001415:6 0.0004 000 n0ee 1 


Analytical Chemistry ........-. 86. 410 
Butterworth, Inc, ........+++0+: 920-922 
Chemical AbstractS ........-+++.05: 86 
Chemical Engineerine ........ 432, 481 
Chemical Engineering Catalog ..... 86 
Chemical and Engineering sees 410 
Chemical Engineering Progress... .1219 
Chemical Materials Catalog .....-- 86 
Chemical Processing .......-+++:+: 880 
Chemical Week_.........--:-:: 432, 481 
Encyclopaedia Britannica, Inc.... 1182 
Food Business ...........+++e0000"" = 
Food Processing ..........+++se93 = 
Gulf Publishing Co.........-+++++ 14 


Hydrocarbon Processing ...-....:: 
Industrial & Engineering Chem- 6 


istry 
Journal of Agricultural and Food 
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Putman Publishing Co............. 880 
quest for Tomorrow............... 880 
Reinhold Publishing Corp......... 86 
van Nostrand Co., Inc., D......... 866 
What’s New In Chemicals......... 880 


What’s New In Plant-Engineering 
TPES) UA om ohiccn sce Sa ooor 880 


PULVERIZERS 
MC: PAULO i. aoc s ss cscs chee 49 
MEO ONNCTS 03.6500 oi0.0s swisiessces 636 
Bartlett-Snow-Pacific, Inc., Bart- 
SERERLOW WII. i-5655 0.6-4:0 «6 oye wise are 569 
Bauer Bros. Co., The......... 1430-1431 
MERION GOO. oie. 5 5.3.8 oie 0810.06 s'ee.08% 581 


Combustion Engineering, Inc., Ray- 
EEE oso a hh w losig Bs aserarwiore 


IR a eer 590 
EE 6 Fie! & >, 175 
Fluid Energy Processing & Equip- 
EDN cise Niele Givis ose a0 618 Ba aOE 813 
RIPE SOS, TIC. 6 oc. ss 6e.e wee ale 582 
MG: INC. Div scciceseees 943-947 
irey Mig. CO., THE... 0000000 97 
Kennedy Van Saun Mfg. & Engi- 
MME ALOE. 6585 6 ssc cv eecenss ens 1036 
EE ss oi <5 sees Vine wa orens: « ae 1087 
Miller & Son, Inc., Franklin P., 
II NIE 6 5 5 oa.) s sa laaveie 6: 9.0.4°4 1010 
Pallman Pulverizers Co., Inc...... 1373 
MR ea gn 5 gata Sa oan jouanan’ore' 6 220 
Pulverizing Machinery Co.. a Div. 

of American-Marietta Co........ 632 
MEI MOOG a 5.5 5s siisee ceed seees 1231 
Schutz-O’Neill Co. ..........ccee0. 1400 


ow Ua. UN Cc nec omicicr 
Williams Patent Crusher & Pulver- 
161 


izer Co. 
Young Machinery Co., Inc., The... .833 


PUMPS 

Aldrich Pump Co., The....... 1375-1377 
RUEDOTS, 55 55.00.0505 occccevese 636 
Alsop Engineering Corp............ 381 
American Instrument Co., Inc..... 445 
American Meter Co., Pump Div..... 150 
Ampco Metal, Inc................. 412 
B-I-F Industries, Inc., a Div. of The 

New York Air Brake Co........ 660 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. .333 
Beckley, Haltom & Hickman Serv- 


EN cia oiais. 60-608 oa es 05008 1363 
BMPATG PYOGUCtE: 6.6<0.00000000000% 937 
Benson Laboratories, Inc......... 1381 
Buck & Associates, Carl........... 1 


083 
Bump Pump Div., Ulrich Mfg. Co. .1074 
Chempump Div., Fostoria Corp..... 659 


uriron Co., Inc., The......... 520, 532 
fastern Industries Div. of Labora- 

tory For Electronics, Inc........ 1275 
&o Engineering Co..............-+ 978 
Eimeo Corp., The...............00: 80 
Etel Engineering 1 ee 623 


Fairbanks, Morse & Co., Compressor 
7 ' 


BRAD UMD: INC, 5. « sioye e006 1 
dulds Pumps, Inc....... 1288-90-92-94 
lls-McCanna Co. ......... 1307-1309 





RESULTS 


AT THE CHEM SHOW 


BOOTHS 
846 - 848 

















you'll find 
valuable 
POINTERS 
ans - FOR PROFITS 
» for your processing 
requirements 


e from laboratory tests 
e from case histories 
e from nearly 400 samples 


PLUS fully qualified and experienced 
personnel to talk with you in terms of 
product improvement and more efficient 
production methods. 


Stop in at Booths 846 - 848 . . . Sprout- 
Waldron’s entire Adaptioneering® team 
invites you to see “Pointers For Profits” 
in live, realistic, profit-for-you form! 


Hd SPROUT, WALDRON & CO.,INC. 


MUNCY, PENNSYLVANIA 


Size Reduction + Size Classification + Mixing & Blending 
SINCE 1866 Bulk Materials Handling «+ Pelleting & Densifying 648 
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RULON — first 
practical fluorocarbon 
for cup packings 


Dixon’s new post-forming technique 
makes use of Rulon’s plastic memory 
to insure tight seals under all condi- 
tions . . . at lower cost than ever 
before! 

Packings of Rulon (filled TFE) 
give you: (1) low rg vie (2) high 
resistance to wear, (3) low deforma- 
tion under load (% that of Teflon*), 
(4) wide temperature tolerance 
(—400° to +500°F), (5) chemical 
inertness, (6) lube free operation, 
and (7) zero water absorption. 


Dixon offers RULON and TEFLON in 


* rods * bushings 
* tubing * washers 
* sleeving * gaskets and 
+ sheet packings 
* tape * bearing retainers 
* machined and 
. extruded shapes molded parts 
* bearings 
RULON now serves in pumps, 
valves, motors, compressors and 


scores of other products manufac- 
tured by leading companies across 
the nation. Dixon offers the widest 
variety of basic shapes, both in 
RULON and Teflon . . . plus engi- 
neering capability to formulate spe- 
cial reinforced fluorocarbons for 
special needs. Also, Dixon can sup- 
ply molded, machined, stamped, cut 
or extruded parts to meet your print. 

See our guide-book 
on RULON, Bulletin 
#9572, in Sweet’s Prod- 
uct Design File or send 
details for recommenda- 
tions. DIXON COR- 
PORATION,101 
BURNSIDE ST., 
BRISTOL, R. I. ‘iii 


DIXON 


428 











Products ... 


Johnson Corp., The.......... 1128-1130 
Kraloy/Chemtrol Co. .............. 1111 
Lasour ©o., Inc., THE... 2.006 +00 42 
Lapp Insulator Co., Process Equip- 
ment Div. 696 
Lawrence Pumps, Inc.............. 852 
McIntosh Equipment Corp., Process 


Equipment Div. & Specialties 
Stocking Div. ............. 1343-1345 
Madden Gorp., TRE......0.. 00000000 1136 
Manton-Gaulin Mfg. Co., Inc...... 51 
Mason-Neilan Div. of Worthington 
Cy eer ay eer ee 545 
Melrath Canned Pumps, Inc....... 1347 
Miller Products Co., Inc........... 1092 
PASNGOID BROW, MOO ois. oe csc e es csaueses 675 
Mission Mfg. Co.............. 1258-1260 
Multi-Meter Div., Rieke Metal Prod- 
CS: a ae ere 103 
O’Connor Inc., D. T.......... 1415, 1432 


Pacific Pumps, Inc., Div. of Dresser 
Industries 595 
Peerless Pump, Hydromatics Div. 
Ck Co Oya ae ener 831 
Penberthy Mfg. Co., Div. of Buffalo 
Eclipse Corp. 1200 


Adjustable and 





measurement 
and contro| 


of pressure and differential pressup 
DELTADYNE® SWITCHES : 


Pat. No. 2,942, ¥ P 

—— Adjustable for 
Signalling 
pressure and 
differential 
pressure from 
0.25” we to 200 
psi (or psid) in 
systems to5000 




















i 4 
psi and — 65° to +275°F; leak- 
proof. Units sound alarm, light 
bulb, turn motor on or off, op- 
erate: valves — — or in 
place. $40 to $75 





DELTADYNE INDICATORS 














Precision Scientific Co......... 370-372 
ae og pera 1089 non-adjustable. 
Rieke Metal Products Corp........ 1033 Actuation 0.01 to ing De 
os & Myers, Inc., Moyno ieee 100 psi (or psid). resiste 
Cee crcecerrnecscscesevesecces For m a Wheel 
ST ner ~ i Amite ‘ 
Saran Lined Pipe Co., The... .1277-1279 as switch Red 2 | 
Schuco Scientific Div., Schueler & b ee. See 
RRA piegtehenoen pyRinRE: utton pops to 
Schutte & Koerting Co............. 61 give visual indica- 
— Glass Apparatus Co., tion of overpressure. $22 to $85 E a 
Fi ARR EG Gres ee basin scabs ake " 
pitaco Lae 61 C : 1445 keals a 
incl Boe Inc., oar eka s ce 473 DELTADYNE = 
ier-Ba ear & Pump 0., Inc. .806 
Sigmamotor, Inc. ...............-. 1099 4 For system ( 
Sonic Engineering Corp., subsidiary | pressures to 
of Wood Conversion Co......... 1181 ; 3000 psi; indi- 
Stainless Products Corp........... 1158 | cation from 0 and, ra 
Standard Steel Corp............... 122 to 60 psi differ- these s 
Stokes Corp., F. J...........008- 38, 67 ential; leak- all tim 
Seer PTGS. INC. 2.06 6s iise ssc ccs os 921 proof — no 
Tri-Kris Co., Inc............ 1447-1449 moving seals; 
United States Stoneware Co., The..111 high- visibilits ie 0 is 4 | | 
Vanton Pump & Equipment ‘Corp. .103 id, 3000 y 9 
Wakane Pu CO, succes cscses 1071 ps! psi w.p. model. $92 
es stg Mt ee aay po bearing: 
aukesha Foundry Co....... 38 89 % quality 
Welch Scientific Co., The.......... 205 TRANSMITTERS Complete with re- tock by 
Wemco Div., Western Machinery " mote or in-place recorder, provides 
6 eee ep ery 1044-1046 
Wheatley Pump & Valve Mfg.., Extended pressure and temper- 
Pepete te Genre 1415, i. ature ranges available in all ASK 
Worthington IF), cicanwa sear ecncas instruments. 
OFF-THE-SHELF OR CUSTOM-ENGINEERED f 
PYROMETERS e Hydraulic/pneumatic vv (a 
trig 
Bailey Meter Co................00+ 610 borne, ground support, in “pe ; 
Cambridge Instrument Co., Inc....376 e Process industries (chemical, pe 
Englehard Industries, Inc...... a leum, fuels) 
5 i turers (fli 
General Electric Co............... 482 . hewdnees” manufacturers ( 
Leeds & Northrup Co............. 50 
— Glass Apparatus Co., Read or control tank levels, and pres 
Sticht Co.. Inc., Herman H.......1280 drops across filters, heat exchangers, 
fices for flow metering, gas adsorg 
and many other types of equipme , 
RAW MATERIAL Learn more about the cost and sem AS 
advantages of these units. ria 
Aluminum Co. of America......... 474 URE 
Engelhard Industries, Inc. ..... 192-196 WRITE FOR COMPLETE LITERAT 
Fansteel Metallurgical Corp....... 617 
Hercules Powder Co............... 916 
DOWNEY 
37-28 SIXT) 
RAYON EQUIPMENT 36 NORTH 


Baker Perkins, Inc., Chemical Ma- 
CRMOTY WDE. aos in,s 05.0:0:0.050 0 3-9 560, 609 
Patterson Foundry & Machine Co., 


PALL CORPORATII 


GLEN COVE, NEW YORK 
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ARNELL 


CASTERS « WHEELS 
RUBBER TREADS 


. @ wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


Bi RUST-PROOFED 


by zinc plating, 
Darnell] Casters give longer, care-free. life 
wherever water, steam and corroding chem- 
keals are freely used. 


STRING GUARDS 


. Even though string 
and,ravelings may wind around the hub, 
these string guards insure easy roiling at 
all times. 


B LUBRICATION 


. all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up” under at- 
tack by heat and water. Zerk fittings are 
provided for quick qrease-gun lubrication, 


ASK FOR FREE MANUAL 


7 E 
CASTER 


MANUAL _ 





Look in the 
YELLOW PAGES 





DARNELL CORPORATION, Lr. 


DOWNEY (Los Angeles County) CALIF. 
37-28 SIXTY-FIRST, WOODSIDE 77, L.I., N.Y. 
36 NORTH CLINTON ST., CHICAGO 6, ILL. 
1000 PEACHTREE N. E., ATLANTA, GA. 





Products .. . 


RECORDING INSTRUMENTS 


B-I-F Industries, a Div. of The New 

WOrK AIP SARC COn. 6 icciccsaccciews 660 
Bemey, NAClter (COk 6. acc cae s wea we. 610 
Beckinan Instruments, Inc., 

tific & Process Instruments Div. .333 
Brabender Instruments Inc., C. W.. .340 
Cambridge Instrument Co., Inc....376 
Chemical & Pharmaceutical Indus- 

AOL O (02) 0 3 (rn ear arene 991 & 1064 
Edison Industries, Thomas A., In- 


— Div., —ne«~€, 
Engelhard Industries, Inc ..192-196, 225 
PIpONer Gl POMer CO. i.0.6 occ aes 496 
ROxporo ©O), THC..... 666s cectes cee 519 
General Hleciric CO. . 0.0. sss essen 482 
Ba eure ot A or re 894-896 
Leeds @ Northrup Co.......... 06.0. 50 


Numec Instruments & Controls 


Ree e s Reeerecole ole e se 5 < sra/'s, 060% w or 1429 
POCO VONG (COPD. c.cieie:e se 09is oss 8 a0 00' 389 
Richardson Scale ‘Co. .... 36.6... 21 
Schuco Scientific Div., Schueler & 

NE ener ets teareid eure tei sschatainoe adele! oslo esaie 345 
Scientific Glass Apparatus Co 

DN epee lees teaxe Sie orice ein eiole nies 8404 332 
Taylor Instrument Companies..... 104 
‘Fechnicon Controls, Inc.........+.. 320 
Toledo Scale Div. of Toledo Scale 

MEO EAT MG etc eloote fa al oie ler acai: siayo-s cased 157 
SRMOMICl2 OO.) Hee Ole so inc. vc sac eennis 1287 
Uehling Instrument Co............ 364 
Wallace & Tiernan Inc...........: 686 
Wiegand Co., Hawitt Li..... 22.000 13 

RECTIFIERS 
Pe CEPOL 10 Cte ae 636 
Fansteel Metallurgical Corp....... 617 
General Electric Co...............00 000% 482 
Glascote Products, a subsidiary of 

AO) PR COM... isco see's 596 
I-T-E Circuit Breaker Co...... 64 
Westinghouse Electric Corp........ 510 

REFRACTORIES 


Electro-Thermal Industries, Inc... .886 
Harbison-Walker Refractories Co. 
1241-1243 


REFRIGERATING EQUIPMENT 


MOO wig th kisd Ria cieaca aUele 0% 1289-1291 
Graham Mfg. Co., NHON soci os 1067-1069 
EGU ECR COLE 5.5, 5:0.5.0 s.cisi v0 3:0 ese's 373-375 


Instrumentation Associates, Inc. ..1079 
Patterson-Kelley Co., Inc., The 
188-190, 215 
Platecoil Div., Tranter Mfg., Inc... 10 
Schuco Scientific Div., Schueler 7 


Co ER Ren TRE arcane eer ree raee 
Serva Tne. Pao sees c ores a 0:0 316 
Vogt Machine [Op0e> (o 1) rr 124 
Voss Co., Inc., J }= 5 = ee 1224 
Bao) a OCG): a re 1358-1360 


REGULATORS. PRESSURE AND 


TEMPERATURE 
Bastian-Blessing Co., The......... 1122 
Black, Sivalls & Bryson, Inc...... 685 
I Ny ais in 5.5086 is 00. 66 61058 581 
Burling Instrument Co............ 9 
Ira. oan oo 0 a5. 054-0. 0 3 OW Aw SS 422 


Edison Industries, Thomas A., In- 
strument Div., McGraw-Edison 
908 


COL IR Se epee re ere rer erga 
CEE SL ee ee en 163 
TCS user 5-05 sce a ab ae sess bse e ee er elere 1333 
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PICOCE SLING 


COSTS 


Automatic Thayer Scale Controls 
3 Ingredients in Cranberry Sauce 
Processing, Cuts Handling Costs 
and Increases Profits. 

Costly, time consuming measur- 
ing, feeding and blending opera- 
tions in the making of cranberry 
sauce have been mechanized with 
1 Thayer Scale. Now a Thayer 
Metering Scale continuously feeds 
cranberries, at precise rates, to 
the cooking process. In addition, 
the scale automatically controls 
the 2 other ingredients required, 
resulting in better product quality 
and uniformity at lower handling 
costs. 

Unlike conventional scales, the 
Thayer Scale has no knife edge 
pivots to wear and cause inaccurate 
weighing. The Flexure-Plate sus- 
pension system of the Thayer Scale 
cannot wear, requires no mainte- 
nance, and accuracy is guaranteed 
for millions of weighings. 

Thayer engineers will inspect 
your product and production proc- 
ess and demonstrate how your 
costs can be reduced by more 
accurate weight control. 

Write for information on BAG- 
GING, BATCHING, METERING 
and CHECKWEIGHING 
SCALES. 





THAYER SCALE CORP. 


3 Thayer Park 
Pembroke, Massachusetts 
TAylor 6-2371 
A Subsidiary of Sundstrand Corporation 
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INSTRUMENT CHARTS 


Strip charts available in 3, 4 and 12 inch 
widths, circular charts in 8, 10 and 12 
inch diameters. Made to resist expan- 
sion, shrinkage, humidity, dryness and 
heat. Close control of sizing gives clear 
record lines with minimum pen pressure. 
Charts are among the many thousands 
of accessories—all from a single depend- 
able source—that 
can help your in- 
struments per- 
form at their very 
best. 


Get details from 
your Honeywell 
field engineer, or 
write today for 
Catalog G100-6. {| 




















MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
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Products ... 


Minneapolis-Honeywell Regulator 
Co., Industrial Products Group. .635 
Research Controls, Inc............ 366 
Robertshaw-Fulton Controls Co., 
Fulton Sylphon Div. ............ 129 
odie UE Ca 6 69 
Scanlon Co., James F 


Scientific Glass Apparatus. Co., ™ 
EE Ee ent eee 
Strong Div., White Sewing Ma- 
BIE RODE: oss oos nsw ses 0ses 1121 
Taylor Instrument Companies...... 104 
PEAR A5D;, TANG ssa ose ecco to ecws 1287 
Wiegand Co., Edwin L............. 13 
RELAYS 
PALUSS 6) ch) Corl yr rr 636 
Automatic Switch Co........... 984-986 
Black, Sivalls & Bryson, Inc....... 685 


Edison Industries, Thomas A., In- 
strument Div., McGraw-Edison 
CSRs ee ee ee ee eee eee 908 

Engelhard Industries, Inc. .192-196, 225 

McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 


Biocking Diy. .......6.<sws0 1343-1345 
fo 1) OS CO a ae eee ean y ems 935 
Numec Instruments & Controls 

OTD: Cations GRRAR EEL AG e ees 1429 
Scientific Glass Apparatus Co., 

BOA. os cica.sa cade eae pumas sione4 332 
Taylor Instrument Companies..... 104 
Warrick Co., Charles F........... 3 
Westinghouse Electric Corp........ 510 
Wiegand Co., Edwin L.............. 13 


RESINS AND OILS 


Enjay Chemical Co......... 946-948-950 
Hercules Powder Co................ 916 
West Virginia Pulp & Paper Co..... 944 


RESPIRATORS 


Instrumentation Associates, Inc. ..1079 


ROTAMETERS 
Brooks Instrument Co., Inc........ 998 
Fischer & Porter Co................ 496 
Schutte & Koerting Co............. 61 
Scientific Glass Apparatus Co., 
SRNR ee Are ns Luis ok ea inis ats Sivas mie 332 
Wallace & Tiernan, Inc............ 686 


RUBBER PRODUCTS AND EQUIPMENT 


American Tool & Machine Co...... 862 
Beemer Engineering Co........... 1416 
Bramley Machinery Corp........... 187 
Enjay Chemical Co......... 946-948-950 
Miller Products Co., Inc........... 1092 
RKL Controls, Inc........... 1388-1390 
Raybestos-Manhattan, Inc. ........ 820 


Ross & Son Co., Inc., Charles. .994-996 


Scientific Glass Apparatus Co., 
BEM. coos enue see sea a eA 44.6 0 332 

TAYVIOL, Stiles SF CO... cvcceccnsss 1357 

RUST PROOFING 

Harper Co,, The H. M...........5. 834 

Lead Industries Association........ 816 

Metal-Cladding, Inc. .............. 1184 

Oakite Products, Inc. ............. 1072 

Wallace & Tiernan Inc............ 686 

SAFETY EQUIPMENT 
Ampco Metal, INC......0scecceee80s 412 


Beckman Instruments, Inc., Scien- 
tific Instruments Div............ 333 


ey Le a AG Oy re 1045 
CHEMMIGUII CO. 6.5 6.056 5 oe 00 wo apaiscewase 854 
Engelhard Industries, Inc. .192-196, 225 
TAQUIACK COOTD: 6-6.0ie:5.0 0 6650 0.6 010 373-375 
Logan Emergency Showers, Inc... .883 
MIagnetrol, INC. .....62-ccscccecee 910-912 
Mine Safety Appliances Co........ 158 
Morland Associates ............... 1383 
INBIBS TO; TAC; TIC so. osc o oie0:0:s 00 0% 1201 
Numec Instruments & Controls 

ROAM 5s gyecayniaracuaxeriis-> ohare suns eto iaielone 1429 
Protectoseal Co., The.............. 1286 


Rockwood Sprinkler Co. .1238, 1271-1273 


Scientific Glass Apparatus Co., 
BERG: Kn eee sews ca aie Greene s 332 
THERMOCOUPLES 
American Instrument Co., Inc...... 445 
Cobalt Information Center, Battelle 
Memorial Institute ............... 957 
OR GOIN sooo oo ciersn.s ssreiiw reece 1232 
Engelhard Industries, Inc..192-196, 225 
General Electric Co................. 482 
Leeds & Northrup Co............... 50 
22D LS CLOG Ree emer ere eee 812 
Scientific Glass Apparatus Co., Inc..332 
Taylor Instrument Companies...... 104 
DCISESTIS COs; MICs 6 0.05.04 05699 54 1447-1449 
THERMOMETERS 


American-Standard Controls Div.. . 1068 
Chemical & Pharmaceutical Indus- 
EW OS MMM oo oes os bse ose 54 991, 1064 
Edison Industries, Thomas A., In- 
strument Div., McGraw-Edison 
LS Ry Oe eee Oe ee 908 
Engelhard Industries, Inc..192-196, 225 
Scientific Glass Apparatus Co., Inc..332 
Taylor Instrument Companies...... 104 
Trerice Co., H. O 1 


THICKENING AND DEWATERING 
MACHINERY 


American Tool & Machine Co...... 862 
Baker Perkins Inc., Chemical a 


AMUTROE TDI 5 saa iss ere: 0s 60:00 ous , 609 
Bauer Bros. Co., The......... 1430-1431 
Bird Machine Co... . 5 ...6sc0sccscces 559 
Carver tc., Pred 6B... «660 0:s600000 90 
Davenport Machine & Foundry Co..818 
Oe CUS eC eS 531 
HAINCO COTD,, DHE ss 6.100 8:00 000 so 00 ode 80 


Filtration Engineers Div., American 
Machine & Metals, Inc........ » 456 
General American Transportation — 
C1 (are ae 435-436, 442-446, 495 
Mardinge Co:, TCs .v.6ci0 ss scieieevae 582 
Hunt Machine Co., Rodney. . 1240-42-44 
Komline-Sanderson Engineering 


Cie Se ey a re nate ee 25 
Productive Equipment Corp........- 224 
Sharples Corp., TRC ......06.00 60000205 485 
Simon-Carter Co. ...........s-eeee: 898 
Wemco Div., Western Machinery Co. 

1044-1046 

TOOLS 
Ampco Metal, Inc. ...........--++.% 412 
Cobalt Information Center, Battelle __ 

Memorial Institute ..........-.++: 95 
Durametallic Corp. .......-...05+ 1216 
Ingersoll-Rand Co. ........--++5+95 128 
Parker-Hannifin Corp. .........+++: 431 
Victaulic Co. of America..... 1190-1192 


TOWER PACKING OR FILLING 


Aluminum Co. of America.....-- et 
Ethylene Corp. ..........550s000089 # 


Haveg Industries, Inc...... ae: 
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NEW FOR CHEMICAL PROCESS LINES 











A pipe designed to 


carry corrosive fluids under 


high temperatures and high 


pressure... Johns-Manville 


CHEMTITE PIPE 





Now, after having proved its superiority in over 200 
test installations, J-M Chemtite® Pipe is available to 
the chemical industry. Designed specifically to solve the 
problems of transporting highly-corrosive liquids, this 
pipe offers the maximum in economy and efficiency. 

Chemtite Pipe isa mandrel-wound, asbestos-reinforced 
phenolic and epoxy pipe. It is manufactured by a unique 
“Pyro-Press” technique that insures good surface finish 
and close-tolerance dimensional control. Strong, flexible, 
abrasion-resistant asbestos fibers are combined with 
heat, pressure and chemically-resistant thermosetting 
resins. This results in a pipe with maximum corrosion 
resistance plus the ability to withstand pressures from 
a full vacuum to over 150 psi and temperatures from 
—50F. to +300F. It also has excellent thermal shock 
and can be steam-cleaned. 

Light in weight and extremely easy to handle, 
long-length Chemtite can be installed quickly and eas- 
ily. Its high physical strength and light weight permit 
its use for high overhead lines. Chemtite is easy to 
maintain, too. 

_Chemtite will be available in four basic types and in 
SIX different sizes (1” to 6”), in standard IPS outside 
diameters with an approximate schedule 40 wall, and 
With a wide variety of fittings which can be threaded 
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and/or cemented. Chemtite can indeed be the answer 
to your most complex piping configuration—and at a 
low cost, too! For details, mail in this coupon today! 

















| JOHNS-MANVILLE 

| Box 362, CE-11 

| New York 16, N. Y. 

| In Canada: Port Credit, Ontario 

Please send me, without obligation, full information and 
technical data on the new Johns-Manville Chemtite Pipe: 
] 

| NAME TITLE 

| 

| ADDRESS = 
| 

| CITY ZONE 

| 

COUNTY STATE ————" 
| JOHNS-MANVILLE Ul 
1 be ; 


PLEASE VISIT OUR BOOTH AT THE CHEMICAL INDUSTRIES EXPOSITION 
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Out of many NFM cloths, one 
answers your problems exactly 


NFM can prescribe a cloth with a “balanced for- 
mula” of characteristics that meet your filter require- 
ments in every detail. Among the wide selection of 
special NFM cloths, you will find one with the right 
degree of resistance to heat, acids, alkalies, bacterial 
growth, abrasion, or whatever cloth-killer your proc- 
ess produces. For you, this variety of materials per- 
mits the choice of a cloth specifically designed to 
give greatly extended service, thus minimizing proc- 
ess interruptions, down-time, and replacement costs. 


1. VINCEL* 2.SARAN 3.DYNEL 4.NYLON 5.ORLON** 6. GLASS 
7. POLYETHYLENE 8.DACRON*** 9. POLYMAX* = 10. TEFLON? 


NFM ECONOMY SERVICE goes farther 
than supplying cloth. It starts with ex- 
pert recommendations based on years of 
experience. It includes making up of fil- 
ter element covers from any fibers, sewed 
with thread of the same resistance prop- 
erties as the cloth itself. Write us details 
of your filter operations — we will send 
you our “prescription” and test samples, 
without obligation. 


Whravers of Industrial Filter Media for over Fifty Years 


* TM— NFM Reg. U. S. Pat. Off. 
** TM for duPont Acrylic Fiber 
*** TM for duPont Polyester Fiber 
t TM for duPont 
Tetrafluorethylene Fiber 






4 


General Offices and Mills: New Haven 14, Conn.; Western Office and Factory: Salt 
Lake City 10, Utah, Sales Offices—Representatives: Atlanta, Ga., 990 Lindridge, N.E.; 
Cleveland 39, Ohio, P.O. Box 9407; Monterey Park (L. A. Area), California, 664 Monterey 
Pass Road; Chicago, Ill., 6034 N. Cicero Avenue; Houston, Texas, 1607 Jefferson Avenue; 
Toronto, Ontario, C.P.R. Roadway, 1119 Yonge Street. 











Products ... 


SCALES 

Bemis Bro. Bag Co............. 164-166 
Dynametrics Corp. ................ 1311 
Exact Weight Scale Co., The....... 79 
Fairbanks, Morse & Co., Compressor 

Ee ee ee 1321-1323 
Glengarry Processes, Inc........... 121 
Gump Co., B. F......... 1022-1024-1026 
MIATOY RCAC CO... 6 6 cis ccc se 0 cde 1187 
Howes Co., Inc., S.............. 943-947 
Howe Scale Co................. 894-896 
Marcan Products Corp............ 1187 
Marshall Control Products Co..... 1187 
Mettler Instrument Corp........... 339 
Numec instruments & Controls 

COS BSS SUAS Sons oon eS Onoe: 1429 
Production Equipment Inc., Div. of 

THE BUTNCL CO... ccc ccescccccs 1442 
Richardson Scale Co............... 21 


Scientific Glass Apparatus Co, 


ASOD sie sisi oe cis iisine + so sceen a 157 
Torsion Balance Co., The.......... 328 


SCREENS—INCLINED, VIBRATING, 


GYRATORY 
Allis-Chalmers .................05, 636 
Bartlett-Snow-Pacific, Inc., Bartlett- 

SOO. Lot ae eee eee SE 569 
Bauer Bros. Co., The......... 1430-1431 
Buffalo Wire Works Co., Inc...... 1229 
Cambridge Wire Cloth Co., The. ..1423 
Carrier Div., Chain Belt Co........ 127 
TORY MO,, “EMC I. TA. oon ac scc ce cces 238 
De Laval Separator Co., The....... 94 
BDETTACK DAES. COLD. 20sec access ceed 811 
Great Western Mfg. Co............ 216 
Gump Co., 3. F'.. 00.65.0008. 1022-24-26 
Howes Co., Inc., S.............. 943-947 
Jeffrey Mfg. Co., The.............. 97 
Kennedy Van Saun Mfg. & Engi- 

TACOTINS TOOT so 6.5. :0:5 once sec e aces 1036 
Lehmann Co., Inc., J. M........... 66 
MTA SESELU ROO Soa 6 .susrsiereve 6064.89.00 oes 165 
Multi-Metal Wire Cloth Co., Inc...214 
Newark Wire Cloth Co............. 183 


Novo Industrial Corp., Mitchell 
SSDOCCIAIGY, TDIV. onc ooc0.0s 65.055: ss 1039 
Patterson Foundry & Machine Co., 
PEMA os Shei 50s ota 5is oiaus oisie.8 4100S 154 
Productive Equipment Corp....... 224 
Read Standard Div. of Capitol 
DTOGUCUS GOP. cies 6.6 oie csc ecicess 162 


Richardson Scale Co............... 21 
Separations Engineering Corp...... 37 
Simpson Co., The, Orville.......... 68 


Southwestern Engineering Co. 
1246-1248-1250-1252 


Sprout, Waldron & Co., Inc... .846-848 


Sturtevant. Mall Co. .... 6... cscs oee 421 

Tyler CO, TMC We 5s .osc o.0 os sien soe 574 

Williams Patent Crusher & Pulver- 
172s ed ©] oS rg eel eee Ie 161 


Young Machinery Co., Inc., The. . .833 


SCREENS—OTHER 
American Plant Equipment Co. 
1282-1284 
Buffalo Wire Works Co., Inc...... 1229 
Cambridge Wire Cloth Co., The... .1423 
RPGITSGUVED TAGs: oc cccce ccs ececwtem 531 
FOMGOIENETS GTC. oii 5-5 5.5.00 80 0.0.0 100008 590 
Great Western Mfg. Co............ 216 
Grim “CO. BS) Fon. ec bees sus 1022-24-26 
Master Machines, Inc...........- 141 
Miller & Son, Inc., Franklin P., 
SUNS POMIC APL. 5 se.s ais. c eisiceis ees ose 1010 
Newark Wire Cloth Co...........-- 183 


Niagara Pressure Leaf Filter Div., 
American Machine & Metals. 


432 November 13, 1961—CHEMICAIL, ENGINEERING 

















Plan 
exch, 
may 

exch 
grap] 
Stand 
areas 
Price 
sq. ft. 
of a 

exhib 
Expo. 


CueEn 


LING 





News from 





National Carbon Company 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, New York 
In Canada: Union Carbide Canada Limited, Toronto 12 


TRADE MARK 





AT THE “CHEM SHOW”—LEARN HOW 
“KARBATE” IMPERVIOUS GRAPHITE EQUIPMENT 
SAVES YOU MONEY IN HANDLING CORROSIVES! 





NATIONAL 


CARBON 





“"KARBATE” Impervious Graphite Equipment: Resists Corrosion. 





NATIONAL CARBON COMPANY 
BOOTH #460, 
at the 1961 Chemical 
Industries Exposition 
N. Y. COLISEUM, 


NOV. 27th — DEC. ist 












| 


WHERE and how 


.Lasts Longer 


KARBATE” Centrifuge! Pumps. 





Se 
a ~- 


























“Karbate” impervious graphite equipment fits into a com- 


plete chemical process service will be explained by an animated flow chart at 
NATIONAL CARBON’s exhibit at the 1961 “Chem Show” in New York. 

Full information will be available on the use of “Karbate” equipment for 
the toughest corrosives—in services such as: heat exchange, pumping, fluid 


conveying, and entrainment separating. 


“COLUMBIA” ACTIVATED CARBON and the savings you can realize 
through its use in Unit Process Adsorption also will be at the “Chem 
Show”’—with economies graphically demonstrated by an animated display! 








“KARBATE” HEAT EXCHANGERS 
PROVIDE MAXIMUM ECONOMY 


Planned replacement of metal heat 
exchangers in corrosive applications 
may cost more than using “Karbate” 
exchangers. “Karbate” impervious 
graphite shell and tube exchangers of 
standardized design are available with 
areas of from 17.7 to 3,585 sq. ft. 
Prices range from $7.85 to $24.00 per 
sq. ft. See a 45” diameter cross-section 
of a typical exchanger at this year’s 
exhibit in the Chemical Industries 
Exposition. 





| 
| 





NEW FRAME-MOUNTED MODELS EXPAND 
“KARBATE” CENTRIFUGAL PUMP LINE 


Introduction of the new “Karbate” Type 
F frame-mounted pump expands the 
number of standard models to 32, pro- 
viding today’s widest selection of imper- 
vious graphite centrifugal pumps. 

The new Type F has 1% and 2-inch 
discharge openings, capacities to 140 
gpm, and heads to 67 feet; also the same 
wet end parts and mechanical seal used 
on motor-mounted models. 

For complete information on “Kar- 
bate” centrifugal pumps, request Catalog 
Sections S-7251, S-7253, and S-7254. 
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“KARBATE” Type CFB HEAT EXCHANGER 


Counterflow design, versatility in mount- 
ing, and easy installation are features of 
the “Karbate” Type CFB. Only 13 x 21 
inches in cross-section, it provides (ver- 
tically) more heat transfer area per sq. 
ft. of floor space than any other block 
type. Request Catalog Section S-6813. 


ATIONAL 


TRADE-MARK 


‘‘National,’”’ ‘‘Karbate,’’ ‘‘N’’ and UNION 
Shield Device, ‘‘Columbia,’’ and wt yhy2 
“Union Carbide”’ are registered trade- 


marks of Union Carbide Corporation. 
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Products .. . 
Protectoseal Go, WRC... ..-. 0.005 1286 
Scientific Glass Apparatus Co.,, 
BURG. 2a cscs eee iow Sins aise 6:sis o1a's:0r0 Sieg 332 ] 
Screen Products, Inc. ............. 1091 r 
Separations Engineering Corp..... 37 , 
SRTICT WICC) 10066 oi0.5 sees sic oe sec 56 ¢ 
Technical Fabricators, Inc....... 1372 ¢ 
Tyler Co., The W. S............... 574 C 
York Co., inc., Otto H...........5...%. 85 ¢ 
c 
SCRUBBERS P 
Allis-Chalmers .........-...+s020:. 636 ‘ 
American Agile Co., The, subsidiary q 
of The Nalge Co........ peoedb de: 917 1 
Anderson Co., The V. D., Div. of In- 
ternational Basic Economy a . 
5 : 
Automotive Rubber Co., Inc... .802-804 . 
Buell Engineering Co., Inc... .1189-1193 
Carbone Corp., The Chemical Equip- 
RIMEIAL AMEN nig\c 4 o7o eis saaeiers/e wie erenjereer 803 
Of clne bib a C[c) yc) ei rr ear a 1180 A 
Chemical Construction Corp....... 952 B 
Continental Mfg. Co......... 876, 1093 L 
Croll-Reynolds Co., Inc...... 1054- = F 
Bardinge CO., INC. .cccsccccsecssecs 582 G 
Haveg Industries, Inc.............. 546 M 
Heil Process Equipment Corp......< 1305 P 
Knight Co., Maurice A............ 586 Ss 
National Dust Collector Corp...... 695 T 
Packed Column Corp.............. 1171 
Peabody Engineering Corp......... 821 
Peerless Mfg. Co..............00:- 1008 
° Renneburg & Sons, Co., Edw....... 1012 
Schutte & Koerting Co............ 61 
sees United States Stoneware Co., ‘The. .11] G 
Wemco Div., Western Machinery ie 
Ween Biccisaation pi le 1040 N 
. estern ecipitation iv., 
300%* more USEABLE material per hour MINTO MGO: soko eeaunceesees Tees t. 50 . 
...With Stokes Tornado Mill — en T. 
For performing a wide variety of operations Anchor Packing Co., The...1173-1175 
: . h til Stokes Carbone COrp. .......ceccccssscese 803 
with diverse materials, the versa ; e ac Crane Peeking Co (aeuckensus say one Al 
ill can’ at. Its exclusive urametallic Corp. .............. . 
Tornado Mill can’t be be oO bl Parker-Hannifin Corp. ............-. 431 = 
screen assures an average of 300% more usea le Robertshaw-Fulton Controls Co., a 
material per hour... resists clogging, even in co. 1D) ae ea fame M 
processing wet, sticky and heat sensitive materials, fess Mt 
With the Stokes Tornado, you get all these SEPARATORS Nc 
features: Pa 
f ——_ rag <4 = eee i nawiedae ro Re 
€ ved performance merican Too achine Co...... 
Sins P . Anderson Co., The V. D., Div. of Sc 
e greater product uniformity International —_ Basic Economy, Sp 
. . : Cy ee re err raree 7; 
e higher production capacity Bauer Bros. Co., — vn eae ee - 
i cleanin Buell Engineering Co., Inc. Ty 
—— sna 7 . ° Garver, INC, FTO 'S. ......06:06000000% 90 Yo 
@ economical operation ME ccc akenvaccnesese oe 
‘ COMTI OND: os 66s 05:0 0:05ss'e sacces 
© compact portable design Combustion Engineering, Inc., Ray- S 
, MON Div. ........ccceesesoeceees 646 
Let Stokes give you complete details . . . plus Continental Bits. SBteasccces 876, = 
. . . a 0., Bemcnisairuiineaunaneune 
specific performance comparisons on typical mate- ty og ae 531 
rials. Send for the new Stokes Size Reduction Hardinge Co., Inc.........-..-008: 582 
. . Jeffrey Mfg. Co., The............. 97 
literature— Bulletin 350—today. Johnson Corp., The.......... 1128-1130 
; : Lewis Co., Warner Div. of Fram 
*Average, based on processing of dry granulation. eae ein eign: 1455 
PMSA PANS RA ss cio soy 0 yee 0: 51015-0708 cs ose 1087 
Master Machines, Inc........ Wao: 1412 
Miller & Son, Inc., Franklin P., 
Pharmaceutical Division - ‘_en CPR ean = 
2 ‘a OE ee Pee ema 
F. J. STOKES CORPORATION Peerless Mfg. Gr tcaewe tics see 1008 
5500 Tabor Road, Philadelphia 20, Pa. — Fluorocarbon ee 
parcithc Co., The, ‘a Div. ‘of —— 
. Petmitit, BC... cc. 0500005 0, 141 
Visit our exhibit at the Chemical Show, Booths 38 and 67, New York Coliseum, November 27 Pfaudler Co.. The, a Div. of Piaiudler 
through December 1. Permutit, Me. ........060.6. 141 Uni 
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Podbielniak, Inc., Div. of Dresser 


TEAGUE) 0S 0a ee 595 
Radiation Applications Inc....... 1438 
Schutte & Koerting Co............ 61 
Schutz-O’Nelll Co. ...........0008 1400 
Selas Corp. of America......... 979-981 
Separations Engineering Corp...... 37 
Sharples Corp. “THE... ......secse0 485 
BmON=CaIter CO. cocci ccscasacces 898 


Southwestern Engineering Co. 
1246-1248-1250-1252 
Strong Div., White Sewing nen, 
21 


BANOS es Teva le Voss ay iveca 06s (9 0 Ba rece el one 3:8 
Sturtevant Mill Co................. 421 
Je LY by oR) C/o re 1446 
Williams Patent Crusher & Pulver- 
2 SS ra rer ae 161 
Work Co;, Inc., Otto H. .... ec 85 
York Separators, INC. ... 2... .066% 833 


SHEET METAL WORK 


Artisan Industries Inc............. 874 
1g re oR 50) a 309 
Day Co., en ee ee 45 
Fansteel Metallurgical Corp....... 617 
Glengarry Processes, Inc........... 121 
Morland Associates ............... 1383 
Protectoseal Co., The.............. 1286 
Schutz-O’Neill Co. ............... 1400 
Terriss-Consolidated Industries 
1313-15-17 


SIEVES, LABORATORY 


Great Western Mfg. Co............ 216 
Lehmann Co., Inc., J. M........... 60 
Newark Wire Cloth Co............ 183 
Precision Scientific Co......... 370-372 
Scientific Glass Apparatus Co., 
1 SOS ee ee 332 
ayer CO:, THE W.. Bisse ccs cceses 574 
SIFTERS 
US GIAGMNOTS ... 6050.4. 0:00:10 4600 000s 636 
MAUOIEUGT. INC: vcaisie.o-s wine.s.0-00 00 ee 590 
Great Western Mfg. Co........... 216 
Oe Clem 2S - aa eres 1022-24-26 
Master Machines. Inc. ............ 1412 
Miller & Son, ine., Franklin P. 
RMDTOME. PIV, 6.0 60056000 csesesice 1610 


NoVo Industrial Corp., Mitchell 
RSC RE EI oa 10.00, 0:6:6,0:6-0 80.0 1039 
Patterson Foundry & Machine Co...154 
Read Standard Div., Capitol Prod- 
RE Lies NE ey 0is save’ 60-90-86 S 8 S015 162 
Schutz-O’Neill Co. ...........00008 1400 
Sprout, Waldron & Co., Inc..... 846-848 
Terriss-Consolidated Industries 
1313-15-17 
piv GT OF es ©: 01.0", <r 574 
Young Machinery Co., Inc., The...833 


SINKS, LABORATORY, ACID PROOF 


Alberene Stone, a Div. of Georgia 


ORTOP os oo cio ove oe one ca 0'e vere 465 
Bel-Art’ Products ........... Bro! 
BUCKMAN, TAC. isc coe ciccccs esc ec 309 
Browne-Morse C'o. ............... 1359 
Duralab Equipment Corp.......... 359 
Duriron Co., Inc., The...... 520, 532 
saveg Industries, Inc............ .546 
fieil Process Equipment Corp...... 1365 
Kewaunee Mfg. Co...............+ 398 
Knight Co., Maurice A............. 586 
Laboratory Furniture Co., Inc..... 310 
Metalab Equipment Co., subsidiary 

of Crescent Petroleum Corp...... 3 
Metal-Cladding, Inc. .............. 1184 
Scientific Glass Apparatus Co., 

OO ROSE GUC OUTER Oa a eeOar 332 
Terriss-Consolidated Industries 


: 1313-15-17 
United States Stoneware Co., The. .111 
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R/M CAPABILITY PRODUCES 
ASBESTOS-TEFLON PACKINGS 


with low breakaway friction and excellent resistance 
against most solvents, acids and other chemicals 


When you install R/M Nos. 840SW 
and 840SB braided and ‘“Teflon’- 
impregnated packings or R/M No. 848 
“Teflon” filament packing on your 
valves and pumps you can forget the 
troubles normally associated with acids 
and corrosive fluids. They represent 
the most effective combination of 
materials for resisting solvents, acids 
and other chemicals—high grade asbes- 
tos yarn and “Teflon.” And they elim- 
inate the need for lubricants that might 
contaminate the materials handled. 
They are specified as original pack- 
ings by many manufacturers of chem- 
ical-handling valves and pumps. 


R/M No. 840SW is designed pri- 
marily for use in pumps and valves 
handling solvents, R/M No. 840SB 
is most effective in resisting strong 
acids and corrosive fluids, R/M No. 
848 is usually applied where strong 
and concentrated acids, solvents and 
slurries are conveyed. 

We will be glad to recommend 
packings for any special requirements 
you may have. Consult us—and send 
for a copy of our new Catalog P-100 
containing complete information on 
R/M Mechanical Packings and Gasket 
Materials. 


* Registered trademark for DuPont fluorocarbon resins 


RAYBESTOS-MANHATTAN, INC. 





PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 


MECHANICAL PACKINGS AND GASKET MATERIALS 
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CRYOGENICS 





Cryenco 
Proton 
Target 


Write us for low temperature, high vacuum 
equipment to use in your liquid hydrogen work! 


e Hydrogen Liquefiers 

¢ Hydrogen Cryostats 

© Valves and Lines 

© Liquid Storage and Transport 
© Refrigerators 20 -30° K 


Liquid hydrogen provides an ideal medium for 
research in the range of 20°-30° K. Cryenco 
engineers have pioneered many of the phases of 
work in this area. Today, these men are avail- 
able to you for production of equipment and 
hardware that you need—both standardized and 
custom built. An example of the background of 
these men is the fact that Cryenco engineers have 
worked on all of the major refrigerator-liquefiers 
used for hydrogen bubble chambers in the free 
world. A 2,570 watt, 208 liters/hour hydrogen 
refrigerator-liquefier is now under construction 
in our plant. Hydrogen dewars and cryostats are 
being designed and fabricated from small sizes 
up to railroad tank car capacities. Cryenco men 
are ready to go to work on your hydrogen equip- 
ment problems—free your physicists and engi- 
neers for fundamental work. Write for standard 
equipment catalog, or send us your specific re- 
quirements for our quotation. 


CRYENCO 


Cryogenic Engineering Co. 
225 W. 48th Ave., Denver 16, Colo. 
Low Temperature, High Vacuum 
Equipment and Engineering 








Products .. . 


SIZERS 
De Laval Separator Co., The....... 94 
Gump Co. BO eos a seis ane 1022-24-26 
Howes Co, Inc., ipa wsbeacoeue 943-947 
Master Machines, LC en 1412 


Miller & Son, Inc., 


Franklin P., 
Supreme Div. 1010 


Se CC: ee ee ean rear 220 
Simon-GCarter CO. ......0.cecsee0 898 
Thomas Engineering Co........... 1406 


SOLVENT RECOVERY EQUIPMENT 


Air Preheater Corp., The..... 1104-1106 
Anderson Co., The V. D., Div. of 


International Basic Economy 
Oo re eee ere 1265 
Artisan Industries Inc............ 874 
Barnebey-Cheney Co. ............. 52 
Bethlehem Foundry & Machine 


of The Bethlehem aa 
1426- “1438 
581 


Div. 


Blaw-Knox Co. 
Dean Panel Coil Div. of Dean Prod- 
ucts, Inc. i 
Distillation Engineering Co....... 1048 
PAO BARC, so o-0 snes so 4.08 4 0950'25-0 1422 
— American Transportation 
RSID sia 5 0% svraise 435-436, 442-446, 495 
Hunt Sakihitnn Co., Rodney. . 1240-42-44 
Patterson Foundry & Machine Co., 


The 

Permutit Co., The, a Div. of oe’ 
Permutit, Inc. 141 

Pfaudler Co., The, a Div. of Praudier 


PBINUTIG, TNC. occ coos a:08 10, 
Podbielniak, Inc., Div. of Dresser 
NUNGHENNOMES <55 5 Setete certens a lulS Sacer 595 
Star Tank & Filter Corp.......... 233 
SOLVENTS 
Enjay Chemical Co......... 946-948-950 
Hercules Powder Co................ 916 
Kraloy/Chemtrol Co. ............. 1111 
Norcross or a al PP eee 868 
Oakite Products, Inc.............. 1072 
Stauffer Chandos CO. .930-934, 959-961 
SPECTROGRAPHS 
— Glass 


Apparatus Co., 
332 


SPECTROMETERS 


Beckman Instruments, Inc., Scien- 
tific & Process Instruments Div. .333 


General Electric Co................ 482 
Numec Instruments & ene 
CO Re ere rrry Pe 
Scientific Glass Apparatus ag 
BC. . 66d 6Sh ce sbhs Tae asa he sae Nee 332 
SPEED REDUCERS 
BUS ACRAIMETS .... .cccs isc esuissnss 636 


Cleveland Worm & Gear Div. Eaton 


RS CO eee rns kegs 
Graham Transmissions Inc.. .1053-1066 
Great Western Mfg. Co............. 216 
Bile CSE cee eae 165 
Westinghouse Electric Corp........ 510 


SPRAY DRYING SYSTEMS 


Air Preheater Corp., The..... 1104- — 
Blaw-Knox Co. 
Bowen Engineering, Inc. 


— Engineering & Research 
erocter ‘& ‘Schwartz, Inc..........684 
Spraying Systems Co.............. 914 


November 
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WHAT'S IDENTICAL 


ABOUT THESE 
TAYLOR 
COMPARATORS? 


ALL GIVE YOU FAST, EASY, 

ACCURATE TESTS to help you 

control chemical processing, wate 
purification, waste treatment 





TAYLOR- 
ENSLOW SLIDE 
CHLORIMETER 






For making on-the-spot tests of pH, 


chlorine. 


TAYLOR 
WATER ANALYZER 
For accurate tests 
chlorine, color, nitr 







of fluoride, pH, 
ate, nitrite, man- 


ganese, copper, total iron, aluminum, 


and many others. 





For quick, accura 
content in water 


ui) 


? 





MIDGET 

IRON TESTER 
te tests of iron 
or brine. Color 


standards cover 0-10 ppm range. 

ALL TAYLOR COMPARATORS 
HAVE GUARANTEED NON- 
aed COLOR STANDARDS 


of supplies. 


FREE HANDBOOK, r 
pH and Chlorine Control”. 

Gives theory and application 
of pH control. Illustrates and 
describes full Taylor line. 


SEE YOUR DEALER for Taylor 
Sets or immediate replacement 


**Modern 


W. A. TAYLOR «&: 


414 STEVENSON LANE @ BALTIMORE 4 M0 
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of the 
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cific r 
letterh 
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of Con 
Street, 
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pH, 
nan- 
lum, 








FREE T0 
COMPANY 
OFFICIALS 
LOOKING FOR 
A NEW 
PLANT SITE 





CONFIDENTIAL SURVEY 


of selected locations 


for your new plant in 


NEW YORK STATE 


@ suBJECT PAGES 
Introduction ...... eiled es 1 
Growth Trends ........ ov 2-3 
SOU oo anes b's sisi ese 4-6 
Public Utilities ......... 7-22 
eee 23 
Government Services ..... 23-44 

Taxes 

0 Protective Services 

Water Supply & Sewerage 
Community Facilities ..... 45-73 

Housing 

Education 

Recreation & Culture 
Industrial History ........ 74-79 
Lo Creer ee 80-92 
Natural Resources ....... 93-94 
Transportation & Markets .. 95-104 
este cr tenner 105-133 | 











TAILOR-MADE REPORTS. The table 
of contents shown above is typical 
of the survey of selected plant loca- 
tions that we will prepare for your 
organization. Simply send your spe- 
cific requirements on your business 
letterhead to Commissioner Keith S. 
McHugh, New York State Department 
of Commerce, Room 4017, 112 State 
Street, Albany 7, N. Y. 


Kitts J 


Keith S. McHugh, Commissioner 
New York State Department of Commerce 
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Products... 


‘rower Iron Works, Inc......:..... 977 


STAIR STEPS, SAFETY 


Aluminum Co. of America......... 474 
Glascote Products, a subsidiary of 
A. O. Smith Corp Dive Wc alsiecalew ares 596 


STEEL GRATING AND FLOORING 


Blaw-Knox Co. 
Glascote Products, a subsidiary of 


A. O. Smith Corp Priaiiene sea wareeueces 596 
Read Standard Div. of Capitol Prod- 

co RR peer ware aca 162 

STERILIZERS 

American Sterilizer Co............. 385 
Artisan Industries Inc............. 874 
Barnstead Still & Sterilizer Co..... 416 
Catalytic Combustion Corp........ 1255 
0: rr 373-375 
Oakite beedasts. i Serene 1072 
Scientific Glass Apparatus Co., 

Ihe pte estate! ce Sia atain aie s wiebidw snakes 332 
I NaS late so: 6.060.008 6 aw wshiscn ort 195 
Wilmot RN Oss 6s Sinan Ka een 1029 

STILLS 

American Sterilizer Co............. 385 
Artisan Industries, Inc............. 874 


Barnstead Still & Sterilizer Co..... 416 


PRR EO Oe avec sewccccsesceoss 581 
Distillation Engineering 3. ee 1084 
PROCHOR COEDS 6 osc ccc ckscse ce 373-375 
Lee Metal Products Co., Inc....... 1384 
Permutit Co., The, a Div. of Pfaudler 
Permutit, ic aanRgRpE rE 110, 141 


Pfaudler Co., The, a Div. of Pfaudler 


PCRINUULU, TMG. ...:00.6s00,s2.00.00 110, 141 
Scientific Glass Apparatus Co., 

1 ER ener errr re 332 
Selas Corp. of America......... 979-981 
Service Bureau Corp.............. 1070 
Stainless Products Corp.......... 1158 
Star Tank & Filter Corp........... 233 
SORGS COPD, Bid. ccceccccscccce 38, 67 
WHIMNOG ‘CAHSEE CO. oc. cs aicccce eves 1029 


STRAINERS 


American Plant Equipment Co. 
1282-1284 
Anderson Co., The V. D., Div. of 


International Basic Economy 
(S60) 5 Se ear eee 1265 
Armstrong Machine Works........ 1359 


Cambridge Wire Cloth Co., The. ..1423 
Croll-Reynolds Engineering Co., 


1 ER cs ene einer 1054-1056 
DGPr=QVEr INC. onc csicccccccsie secs 531 
Fansteel Metallurgical Corp....... 617 
Great Western Mfg. Co........... 216 
Kinney Engineers, Inc............. 1237 
ES@BOUN COs EME 5 occ cccaericcessess cs 42 
Lenmann ©o;, Inc., J. M.... 26... 60 
Pe ae oa ao ck «rahe, 6. Wa arse 8 4 oie 1333 
Monarch Mfg. Works, Inc......... 881 
Multi-Metal Wire Cloth Co., Inc. .214 
Newark Wire Cloth Co............ 183 
Pares=Cramer CO. 2. ic. i sc casccees 55 
Rockwood Sprinkler Co..... 1238, 1271 

1273 

Ronningen-Petter Co. ............ 1113 

Schutte & Koerting Co............ 61 

Screen Products, Inc............. 1091 
Steinen Mfg. Co., Wm., Industrial 

IN G1 D5 re 1194-1196 


Strong Div., White Sewing Machine 
OS) c a ae ee eee 1121 
Terriss-Consolidated a 
1313-15-17 
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...Materials of 
ANY viscosity 





SINCE 1907 





DOES IT BETTER 
MIXING 
COOKING 

sseeceeeeeeee COOLING... 


Whether your specific need is for more 
efficient mixing; faster, even cooking 
temperatures, or quick cooling of 
cooked material, Groen equipment 
does it better. 


Steam-jacketed 
agitating type ket- 
tles heat up faster 
—save time. Pro 
vide more thorough 
mixing and con 
trolled cooling 





New stainless steel 
steam-pressure cooker 
in standard models or 
special sizes. 








Stainless steel jack 
eted reactors. 





Complete line of stain 
fess steel tanks in ver- 
tical and horizontal de 
signs 





GROEN ALSO MAKES: Vacuum pans; 
Coils; Coating pans; Fiiters; Tubular 
heat exchangers; Pilot plant process- 
ing units; Custom equipment. Write for 
engineering catalog. 


POCO CSEHSSEHEESSHEASEHSEOSOHOOHESSOEEHEEEESEEESEESEEEEEESESEEESESESES 
SHHSHSHSHSHSHSHSHHSHSHHSSHHHHSSEHHEHSESESESESEESESSSESESEESESESESESESESESESE 





1900 Pratt Blvd., Elk Grove Village, III. 
1377 Palisade Ave., Teaneck, N. J. 
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There’s business out there. 


You're looking at more than a horizon. It’s a future, yours 
and America’s. Out there is Europe and Latin America and 
Asia and Africa. But in 1960, of all U.S. manufacturers, less 
than 5% saw these foreign shores for what they are worth: 
a 19-billion-dollar export market, a vast source of foreign 
trade. 

Move in for your share. Build your business and help 
keep‘America growing. Extra production creates more jobs, 
helps balance the outflow of gold, and wins new friends 
abroad with U.S.-made products. 

Even if you've never sold overseas, you have a rare op- 


portunity to start — now. Your U.S. Department of Commerce 
will help with counsel by experts on what, where and how to 
sell—with data on credits, payments and financing. A pack- 
age of invaluable know-how is yours for the asking. 

Now’s the time to discover the many ways in which your 
business can grow. In the lucrative export markets. In new 
U.S. markets. In developing new products. In attracting new 
industry to your community. Just write or phone the U.S. 
Department of Commerce Office of Field Services in se 
your city, or Washington 25, D.C. They are ready to 
help you grow with America! 


NOW’S THE TIME TO GET GROWING IN A GROWING AMERICA! 
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Products... 
OT gt CLORRGCL C125. S = re 574 
Wheatley Pump & Valve Mig., Frank 
1415, 1432 
marnall-Warine Co. ......ccccaces 81 
SWITCHES 
OSS GUIS 3 1 a Sea 636 
Automatic Switch Co........... 984-986 
Dahl] Co., Inc., George W......... 1427 
NA 28a .o 0 os (5s vole Sw wl seas 163 
MEIOUT OL, TIC. 6. oss cia occas ces 910-912 
Torsion Balance Co., The.......... 328 
TACHOME: ERS 
General Electric Co............... 482 
Potter Aeronautical Corp.......... 1185 
Sticht Co., Inc., Herman H...... 1280 
Tayler Instrument Companies..... 104 
TANKS 
Alloy Products Corp.............. 1203 
Alsop Engineering Corp........... 381 
Aluminum Co. of America......... 474 
American Agile Co., The, subsidiary 
mr wane NaIge CO... .......ccccc cee 917 
Angola Alloy Fabricators, Inc....1341 
MEETS FEOGUCUS 25. ..sceccscseess 937 
RR Co — 309 
Buck & Associates, Cari........... 1083 
ES aE ©. Sa a eer 1161 
Cherry-Burrell Corp.............. 913 
NR: oe 45 
Delaware Barrel & Drum Co., Inc. 
953-955 
Downington Iron Works, Inc., Div. 
of Pressed Steel Tank Co........ 631 
a 6c aa 889-891 
Erte] Engineering Corp............. 623 
wruenaui Trailer Co............... 1102 
General American Transportation 
a 435-436, 442-446, 495 
Glascote Products, a subsidiary of 
mo: penton COM... ccc ccccecss 596 
Member? NOI, CO... occ ccccccccecees 1403 
Haveg Industries, Inc............. 546 
Haynes Stellite Co., Div. of Union 
MmrmIae COLD: 2.6.6 620s0000% 460, 470 
Heil Process Equipment Corp...... 1305 
Hockmeyer & Co., Herman........ 1178 
Knight Co., Maurice A............ 586 
Lead Lined Iron Pipe Co......... 70 
Lee Meta! Products Co., Inc...... 1384 


McIntosh Equipment Corp., Process 
Equipment Div. & Specialties 


Stocking Div. .............. 1343-1345 
Madden Corp., The............. . 1136 
Metal-Cladding, Inc. .............. 1184 
MeO. INC: THEC;........« 5. 0cse es 1201 


New Brunswick Scientific Co., Inc. .324 


POOPIE, ERC. onc 5 cscs ee oc ee 110, 141 
Pfaudler Co., The, a Div. of Pfaudler 
lc a) i en 110, 141 
Protective Plastic Co., Div. of Eberly 
EVAIORTIAOS: VITICS, <<a ore, 0. «:5:5:4.8.9:050.6"6 1411 
Pullman-Standard, Div. of Pullman, 
Me ee ergs hcl etcernctita or gisv an’ 1129 


Ross & Son Co., Inc., Charles. .994-996 
Scientific Glass Apparatus Co., 
CRRA aren Ce ener 332 
Sprout, Waldron & Co.. Inc. ..846-848 
Stainless Products Corp........... 1158 


Standard Steel Corp..............-. 122 
Star Tank Qe Pier COPD. « o.sécacees 233 
Terriss-Consolidated Industries 
1313-15-17 
Tote System Div. of Hoover Ball & 
BIE ec ae iia a 6 wre 3 556-858-860 
Tower Iron Works, Inc............. 9 
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new desienin WET DUST 
COLLECTING 


\ MIST-O-MISER 
" DUSTRAXTOR 


UNIT CAPACITIES: 1,200 TO 50,400 CFM 


An entirely new concept in dust collection has been pre- 
sented by Whirlex in the Mist-O-Miser Dustraxtor. The 
unit offers a wide choice of construction features and 
methods of dust disposal. By variations in wier height, 
bonnet spacing or tube selection, a wide range of op- 
erating conditions may be met at maximum efficiency. 
There are no moving parts, spray nozzles, or pumps 
necessary for normal operation in the Dustraxtor. 


PRINCIPLE OF OPERATION 


Dust laden gases enter the unit 
through a flanged inlet and im- 
mediately pass over the surface 
of the liquid and underneath the 
base of collecting tubes which are 
suspended from a tube sheet. The BALANCE 
velocity of ihe air passing beneath VENT LINE—> 
the tube and above the collecting 
bonnet inspirates the collecting DEFLECTOR 
liquid from the surface of the bon COLLECTING 

TUBE 










net and upward into the tube. The 
shearing action of the gas atomizes 
the water into a dense spray as COLLECTING 
the gases continue up the tube. As BONNET -\V 
the gases are discharged from the 

tube, they are directed into a 

curved liquid deflector which acts WIER 

as a separator by forcing the liquid water al ' 
downward onto the tube sheet. NSS oa ole 
The cleaned gases continue upward i ns 
through the coilector discharge LEVEL 
plenum. The liquid flows down the CONTROL» 
tube sheet and returns to the = 
hopper through a sealed leg. The 

Mist-0-Miser operates equally well 


on “PULL THROUGH” or “BLOW DUST AND > 
THROUGH” systems. WATER OUT———>- 
































THE FLY ASH ARRESTOR 
CORPORATION 


205 North 1st Street / Birmingham, Alabama 
420 Lexington Avenue New York 17, N.Y. 





Mechanical Collectors e Wet Collectors 
Induced Draft Fans e Forced Draft Fans @ Exhaust Fans 
Self Supporting Stacks ® Duct Work 











Cloth Discharge Filter with 


“Built-In Conffol Reliability And Fluid Tension / 


TRACKS 
ON RUBBER 


for nominal maintenance 
even under severe 
corrosive conditions; 

no wetted metal switch- 
es, shift mechanisms or 
springs to protect. 


With BICRAFT, feedback is Built- 
In and Controls on a Closed Loop 
principle .. . one of the most Re- 
liable of automation principles. Its 
simple ‘“‘continual correction of 
error” adds up to Reliability in 
cloth tracking. 

Curved Roller Spreads Cloth 
Fluid Tension Roller gently 
spreads cloth at the same speed as 
the cloth. No powered differential 
speed helixes that punish cloth — 
No springs in hem to bust-out. 
You gain LONG CLOTH LIFE 
EVEN WITH LIGHT, HIGH 
CAPACITY FILTER CLOTHS. 
See how BICRAFT works at the Chem. Show. 


Take the express elevator to 4th Floor, 
Booth 1366-68-70. 


Mail the Viking Mark — for your copy of 
“Basic Cloth Tracking Systems,” describing 
the amazingly simple BICRAFT System. 
Name 

Title... gf... 

Company er hs 
Address ‘ , HER sizni clasuoncupers 


City : .. State 





AND ENGINEERING COMPANY 


1949 SOUTH 2nd WEST STREET © SALT LAKE CITY 10, UTAH 





Patented and Patents Pending 
Licensed from U. 5. Borax and Chemical Com 










Products ... 


Knight Co., Maurice A.............. 586 
Nase (., ANC, “TE... cc cccecsc 1201 
Packed Column Corp.............. 1171 
Terriss-Consolidated Industries 

lat. 1313-15-17 
Scientific Development Co.......... 382 


United States Stoneware Co., The. .111 


TOWERS 

American Agile Co., subsidiary of 
mie Nee CO., INC. ...00 60052 sccee 917 
BRIAR MIOK MOO, oo oie oes ois e:s oc oics cows ae 581 
Buck & Associates, Carl........... 1083 
Corning Glass Works............... 134 
Distillation Engineering Co........ 1048 

Downington Iron Works, Inc., Div. of 
Presses Steel Tank Co............ 631 
CUD Ce oD: CCl aa ee 889-891 
Falls Industries, Inc................ 131 

— American Transportation 
WONUD Scie 5 aioe wise 435-436, 442-446, 495 

Gisetin Products, a subsidiary of 
PN occ OF 610: 596 
Haveg Industries, Inc.............. 546 
Hough Co., The Frank G........... 63 
Knight Co., Maurice A.............. 586 
Metal-Cladding Inc. .............. 1184 
Packed Column Corp.............. 1171 
Peabody Engineering Corp.......... 821 

Permutit Co., The, Div. of a 
Permutit, ce ca eee 110, 141 


Pfaudler Co., The, Div. of Pfaudler 


Permutit, Me acceso cae 110, 141 
Resistoflex Corp. .......... 893-895-897 
Service Bureau Corp.............. 1070 


Southwestern Engineering Co. 
_" 1248-1250-125?, 
Biss vias 's 5 977 


Tower Iron Works, I 
United States anrwans Co., The. .111 


TRANSMISSION EQUIPMENT 


ACF Electronics Div., ACF Indus- 
SOR NEN i oa nk) os ww Sole tere = 1353 
Cleveland Worm & Gear Div., Eaton 
ON RO: Aiki wn sous cnn eawa esc 74 
Graham Transmissions, Inc.. .1053- er 
Great Western Mfg. Co............. 216 
Jeffrey Mfg. Co., The............... 97 
Bide 22 ie 6 165 
PRIMNAIMOIOL, TAC. osc css cssccess 1099 
TRANSMITTERS 
B-I-F Industries, Div. of The New 
York Air Brake Co............... 660 
Brooks Instrument Co., Inc......... 998 
Dahl Co., Inc., George W........... 1427 
Foxboro Co., The..........ssseceee 519 
TOONS BOD oak Swan ose cdane a niece esas 1333 
Mason-Neilan Div. of Worthington 
OC a eh ee re 545 
Potter Aeronautical Corp.......... 1185 
Taylor Instrument Companies...... 104 
Wallace & Tiernan Ine. ............ 686 
Worthington Corp. «........0.secec08s 545 


TRAPS 


American Air Filter Co., Inc. ......676 
Anderson Co., The V. D., Div. of 
International Basic Economy =. 

1 


Armstrong Machine Works........ 1359 

Barnes & Jones, Inc. .............. 1439 

Scientific Glass Apparatus Co., a” 
32 


ep Div., White Sewing wee 
A 


Trerice OS 5. CR near 1287 
Vapor Corp. Se Pe er ee 1028 
Velan Valve Corp. ................ 1300 
Velan Steam Specialities, Inc. ....1300 
Varnall-Warine CO. ........00cc0e 81 
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McGRAW-HILL 


Handbook 
Check list 


Radiation Hygiene Handbook 
Ed. by H. Blatz. 
926 pp., illus., $27.50 
9 Industrial Instrument 
Servicing Handbook 
By G. Carroll. 
886 pp., illus., $16.00 
2 Handbook of Physics 
Ed. by Condon & Odishaw. 
1504 pp., illus., ,2¥.uU 
4 Process Instrumeu.cs and 
Controls Handbook 
Ed. by D. Considine. 
1286 pp., illus., $19.50 
5 Piping Handbook 
By S. Crocker. . 
4th Edit., 1376 pp., illus., $15.54 
6 Nuclear Engineering Handbook 
Ed. by H. E mage 
1807 pp., illus., $25.00 
7 Petroleum Products Handbook 
Ed. by V. Guthrie. 
864 pp., illus., $18.50 
8 Quality Control Handbook 
Ed. by M. Juran. 
768 pp., illus., $14.00 
Q Controls 
By H. Kallen. 
664 pp., illus., $15.00 


1(Q} Handbook of Natural Gas 
' Engineering 
By D. Katz. 
$02 pp., illus., $37.50 


1] Mathematical Handbook for 
Scientists and Engineers 
By G. & T. Korn, 
943 pp., illus., $20.00 

12 Handbook of Chemistry 

“| Ed. by N. Lange. 

10th Edit., 1969 pp., illus., $11.99 

13 Engineering Materials Handbook 
Ed. by C. Mantell. 
1936 pp., illus., $21.50 

14 Industrial Engineering Handbook 
Ed. by H. Maynard. 
1510 pp., illus., $17.50 

15 Maintenance Engineering 
Handbook 
Ed. by L. Morrow. 
1156 pp., illus., $20.00 

16 Chemical B 

Ed. by J. Pe 

1335 pp., F Su "520, 00 


17 Chemical Engineers’ Handbook 
Ed. by J. Pe 


3rd Edit, 1942. pp. illus., $21.90 


18 Glass Engineering Handbook 
Ed. by E. Shand. 
2nd Edit., 488 pp., illus., $10.00 
19 Plont Engineering Handbook 


Ed. by W. Sti aniar. 
391 pp., illus., $23 


Handbook 





2nd Edit., 
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Products Div. ......... 1002-1004-1006 
GREMDIOSG, TNC. .acccccec ce cccccese 508 
Crawford Fitting Co. .............. = 
feavis O., Inc., OSCE... ... 0. ..060 1078 
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gon Instruments & Controls 
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969 
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Scientific Glass Apparatus Co., Ine. 


332 
Union Steel Corp. ................. 840 
Westinghouse Electric Corp. ...... 510 
TUBING 
Aluminum Co. of America ........ 474 
Ampco Metal, Inc. . ...... 0.26. .00000 412 
Anchor Packing Co., The ....1173-1175 
Armco Steel Corp. ......... 1221-23-25 
Babcock & Wilcox Co., the Tubular 
PLOQucis DIV. ..5.sccescces 1002-04-06 
Bel-Art Products .................. 937 
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TOS OS PE Ee 936-938 


SS Oot ee eae eee 16 

FP EN EN ae tas sovsraterecs Rewinvsieteane 808 

Cherry-Burrell Corp. ............. 13 
Cobalt Information Center, Battelle 

Memorial Institute ............... 957 

Corning Glass Works............... 134 
Crucible Steel Co. of America 

1151-1157 

Davis (0. 2NC:, OSCR? 2... .6666 saan 1078 

COTES a SERS 6 0 er 889-891 
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5 
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Sheet & Tube C 870 
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Carbide Corp. ............... 460. 470 
Keasbey & Mattison Co. ............ 822 
Kimble Glass Co., subsidiary of 

Owens-Illinois ................... 396 
Kraloy/Chemtrol Co. .............. 1111 
Laboratory Equipment Corp. ...... 1051 
Miller Products Co., Inc. .......... 1092 
Parker-Hannifin Corp. ............ 431 


Pennsylvania Fluorocarbon  Co., 
LL RS SPS eee ira re ree arene 969 
Raybestos-Manhattan, Inc. 8 


Resistoflex Corp. .......... 893-895- yi 
Schutte & Koerting Co. ............ 

RURINRINOLOD, INC, . occ cicceccesce i099 
MIE TOUREE COED). 66 o..)0. 050.0108 6 0 eetinse 669 


United States Stoneware Co., The. .111 


TURBINES 


Allis-Chalmers 
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Flow Dynamics, WR evicye 1094-1096 
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You are cordially invited 
to attend the 


1961 PRESENTATION DINNER 
KIRKPATRICK AWARD 
FOR CHEMICAL ENGINEERING ACHIEVEMENT 


honoring 


Linde Company 


Division of Union Carbide Corp. 





to be held in the Grand Ballroom of the 


Hotel Astor, New York 
TUESDAY. NOVEMBER 238. 


Black Tie 


1961 


Reception 7 p.m. Dinner 8 p.m. 


Featured Address 
Admiral Arleigh A. Burke, USN ( Ret.) 
Former Chief of Naval Operations, Joint Chiefs of Staff 


Sponsored by CHEMICAL ENGINEERING 











Kirkpatrick Award for Chemical Engineering Achievement 
Room 2400 

330 West 42nd Street 

New York 36, New York 


Please make the following reservations for the 1961 Presentation 


Dinner. My check for $.......... , ($25 per ticket), payable to 
Kirkpatrick Achievement Award, is enclosed. 


Mail ticket to: 


EMINEM Oe ee Cred he ot vere he eat a ee el ao ts ok ge et 


AEN AATEC oot nla yctco ara 3 bon a nSd ven Sigs. 5h SSp Uo UIone WH nas alan ace aS 
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Left: Test-firing of large, flight-weight solid 
propellant rockets at UTC Development 
Center is important phase of multi-million 
pound thrust booster development programm. 









ls there a future 
for you with UTC? 


Are you an engineer or scientist with a record of achievement? 


Would you enjoy applying your talents to major programs in advanced 
propulsion —large segmented solid propellant rocket engines, hybrid 
rocl.et engines and storable high energy liquid propellant engines? 


Would you find it stimulating to work directly with recognized profes- 
sional leaders at a modern multi-million-dollar complex, where you 
could avail yourself of the very latest techniques, methods, ideas and 
equipment? 

Would you appreciate living in the San Francisco Bay area, which 
features ‘‘West Coast living” at its finest? Plus the possibility of finan- 
cial gain if you can give evidence of real creativity and initiative? This 
is what the future holds at UTC. If you are interested, we invite you to 
contact C. F. Gieseler, Dept. 111, United Technology Corporation, Box 
358, Sunnyvale, California. All replies treated in strictest confidence. 


United Technology Corporation 


P.O. Box 358 Sunnyvale, California 
SUBSIDIARY OF UNITED UU . CORPORATION 
SOME OF THE AREAS IN WHICH MAJOR PROGRAMS CURRENTLY ARE BEING 
CARRIED FORWARD AT UTC 


liquid oxidizer; establishing principles of 
injector design and grain configuration. 


Investigation of design criteria for metal- 
lic and nonmetallic rocket cases, nozzles 
and component hardware. 


Studies of heat transfer, thermodynamics 
and aerodynamics of rocket motors; stress 
analysis of structural design. 


Positions currently available in these and 
other areas: 
Process engineer Reliability engineer 
Designengineer Polymer chemist 
Structures analyst Plastics chemist 
All qualified applicants will receive con- 


sideration for employment without regard 
to race, color, creed or national origin. 


Chemistry and molecular physics of 
high polymer systems and fundamental 
mechanical properties of heterogeneous 
systems. 


Theoretical propellant performance pre- 
dictions and experimental determination 
of ballistic performance parameters of 
propellants. 


Development of high temperature materi- 
als: refractory oxides, carbides, and 
nitrides; also reinforced plastics, metal 
plastics and impregnated ceramics. 


Optimization of solid propellant processing 
techniques and development of process 
methods for new propellants and motors. 


Study of combustion of solid fuel and 





Products... 


Instrumentation Associates, Inc... .1079 


— Glass Apparatus Co., 
aia aiiaes isis eeian '332 
Weatadiians Electric Corp. ....... 510 
VALVES AND FITTINGS 
AINS=CRAMMETS: 4 soccsiececceseseecd 636 
Alloy Products Corp. .............. 1205 
Alloy Steel Products Co. ........... 22 
American Instrument Co., Inc. ....445 
American-Standard Controls Div. .1068 
Ampco Metal, INc. ......060.00cees 412 
Appareils Gachot ................. 1081 
Automatic Switch Co. ......... 984-986 


Autoclave Engineers Sales Corp. .342-346 
Automotive Rubber Co., Inc. . ..802-804 

B-I-F Industries, a Div. of The New 
York Air Brake Co. ............. 660 
Bastian-Blessing Co., The 
Beckley, Haltom & Hickman Services 
or 1 


Ce 


Bel-Art Products .................. 7 
Black, Sivalls & Bryson, Inc. ...... 685 
Cameron Iron Works, Inc ........ 997 
Carlisle Gas Burner Corp. ........ 1251 
Chem FIGwW Corp... ..... 666. .c cece 1045 
Cherry-Burrell Corp. .............. 1 
Clayton Mark & Co., Forged Steel 
PTAUICUS OLY 5 6:0 5.3)s-5 ¥06.60:010 0 sieisreie 1435 
Continental Mfg. Co. ........ 876, 1093 
Cooper Alloy Corp. .............. 103 
CD OE Cr ree a ee: 422 
Dahl Co., Inc., George W. ......... 1427 
Dean Panel Coil Div., Dean Products, 
ON ccs mess cris Graceie ouerele a leve-vis iv ie ateicveiels 184 
Ee iy oS a er errr 907 
Dia-Plug Valve Cryogenics Corp. .1419 
Duriron Co., Inc., The ........ 520, 532 
Dustex Corp. ree: 1299-1301 
Eco Engineering Co. ............... iad 


Eiche & Associates, Inc., 

1236, 168; “ian 
Ever-Tite Coupling Co., Inc. ...... 115 
Falls Industries, Inc. ............. 3 
ROUEN NGO 5 5,5 assjeidieeie-o 514, sierew eis 1289-1291 
Galigher Co., The 843 
General Machine Co. of New Jersey 


ee 


391 

Glamorgan Plastics, a Div. of Gla- 
morgan Pipe & Foundry Co. ««.:1810 
MATANTION MOO, BMIC. oes o.55 sve eecceeus 566 
Haveg Industries, Inc. ............ 546 


High Pressure Equipment  Co., 


BURG eee Napa ces can eee 1215-1217 
Hills-McCanna Co. .......... 1307-1309 
PAU MEER: seco soriisr a sissies sis oe Oeeslp ee 163 
PANAATMIS RE OS | axiieios + bios s es see oes 1188 
Hydromatics, Inc. ........... 1032-1034 


International Nickel Co., Inc., = .509 


Jamesbury Corp. ..........e00. -985 
RPOTRRITIS BSUS. | 655.656 914-004: 0-319'0-010 0:69 es 08 409 
Jerguson Gage & Valve Co......... 989 
Johnson Corp., Bie vcnics sven 1128-1130 
Keystone Valve Corp......... 1236, 1268 
Kraloy Chemtrol Co.............-- 1111 


Laboratory Furniture Co., Inc...... 310 
LaBour Co., inc., The..........+.e+: > 
Lead Lined Iron Pipe Co........... 
LESS. Cc Sma a are me te ise 
Lunkenheimer Co., The...... 1380-1382 
Mason-Neilan Div. of Worthington 


Cert ty: 
Mission Mfg. Co.............. 1258- = 
Monarch Mfg. Works PACs. 2 cnGas ce 
©' Conner inc,, D: T...........- 1415, if 
MOKAMIEO MOD: BANC. .o.. 5 sc wcceinae ee 134 
PIG Valve CO... ... 60 sick s ce 1415, i 
Pacific Valves INC... ...0scccsccese 
PPAPES-CLOMIET CD... ois. 6< <-5:00.a)00 0 51055 ot 


Permutit Co., The, Div. of a 
Permutit, EES 141 
Pfaudler Co., The, Div. of Praiudler 


Permutit, Inc. ...........-++ 1 
Philadelphia Gear Or (eer 123 
Powell Co., The Wm...........----: 133 


Pulverizing Machinery Co., a Div. of 
American-Marietta Co. ........-: 632 
Putnam Co., Inc., The J. L... .1040-1042 
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RKL Controls, Inc. ......... 1388, 1390 
ed JRCKCG CO: ENC....c cece sec ene 975 
Research Controls, Inc.............. 366 
Robertshaw-Fulton a Co., 
Fulton Sylphon Div.............. 1293 
ROCKWELL DETR, OO 6 5.6:0 6 0:s:00:0.005si0i00s 69 
Rockwood Sprinkler Co. .1238, 1271-1273 
Ronningen-Petter Co, ............ 1113 
Saran Lined Pipe Co., The. ..1277-1279 
Schutte & Koerting Co............. 61 
2S ILLES Se 1281 
Stainless Products Corp............ 1158 
Steam Specialties Inc.............. 1300 
Stockham Valves & Fittings. ..1123-1125 
Stores Corp,, I. J... cc ccccesccus -38, 67 
Strahman Valves, Inc.............. 815 
Strong Div., White Sewi ing Machine 
BMD Bee se Sasa is ick brs a eae 8w 66.6 1121 
hing ‘Instrument Companies...... 104 
Terriss-Consolidated Industries 
1313-15-17 
PricKeriS C0.,. INC... .2c0seceses 1447-1449 
Tube Turns Plastics, Inc............ 172 
USS Cfo 0 rr 669 
Valcor Engineering Corp........... 1283 
Vanton Pump & Equipment Corp.. .103 
Velan Steam Specialties Inc........ eed 
SE a © 0) yn 
Victaulic Co. of America...... 1190- 1192 
Vogt Machine ae —* a atavaleiecavetene 
Voss Co., Inc., kN a 12 234 
W-K-M Div. “GF aeseaes: Inc.. .847 
OC 6 ee rr 26 
Waukesha Foundry Co....... 1387-1389 
Wheatley Pump & Valve Mfg., Frank 
1413, 1452 
Worcester Valve Co., Inc.....1164-1166 
Worthington Corp. ................ 545 
Warnali=warimne CO. 2... 6668 cceees 81 


VENTILATING APPARATUS 


American Agile Co., Div. of The 


PRION Oe 505 i5y6:0:6-s/oce1 6-4 :4.000 or eedehaous 917 
MPMBUOR COND. 656 cos cose ce ce aes 1299-1301 
OEE, SIC. 5 o.006.0.6/6 60 60.0.0 00 889-891 
Haveg Industries, Inc.............. 546 
Protective Plastic Co., Div. of Eberly 

PPVNOMMICE ANC. ss s0sis eves sesec's 1411 
Schutte & Koerting Co............. 61 
Sly Mfg. Co., The W. W............ 13 
Wheelabrator (O(C) yo ee Cee ae 193 
Wing Mfg. Co., L. J., Div. of Aero- 

Flow Dynamics, ed 1094-1096 

VIBRATORS 
Cleveland Vibrator Co., The... .993-995 
MORE DATS: COse.c.06.0 060 6 s-s 00 6 oie 909-911 
Ginp Co. B. F.......0.06.< 1022- “T — 
Martin Engineering 0 ee 
Vibro Plus Products, Inc.......... 1308 
VISCOSIMETERS 
American Instrument Co., Inc...... 445 


Brabender Instruments, Inc., C. W..340 
Brookfield Engineering Laboratories, 


EMA ye dict cis elo aia iese sae 4.0/4.0 <i0-e 885-887 
Ferranti MGCURIC. TNC) 6665-6 6:6 2 600.070 1144 
General Electric Co............000% 482 
INOPCIOBS COED. 66.6 6.0.6.0 6.cie esis os sersiecs 443 
Precision Scientific Co.......... 370-372 


“— Scientific Div. of Schueler 
& Co. pa 


Bauer Bros. Co., The......... ee 
Heinicke Instruments Co........... 

MEPKMISGIG CO; 5 occ cccc cs cccevescess 165 
Mamco Machinery Inc.............. 365 
Peabody Engineering Corp.......... 21 





ACTIVATED CARBON 


purifies liquids and gases; elimi- 


nates tastes, odors, chlorine, and a wide 
range of contaminants from liquids and 
solutions. Decolorizes and deodorizes 
liquids. Raises the standards of purity 
for many industrial gases. Removes un- 
desirable impurities. Permits recovery, 
re-use, or resale of by-product gases. 
Effective for difficult gas separations. 
Save on heating and cooling by recircu- 
lating air through activated carbon fil- 
ters. Improve comfort and safety in 
living and working spaces. 


ACTIVATED CARBON 





recovers solvents at a fraction of 


the original cost. Activated carbon ad- 
sorbs solvents from air. Helps improve 
products by making the best solvents 
economical to use. We engineer and 
build complete solvent recovery systems 
in addition to supplying bulk activated 
carbon. Stops pollution, removes con- 
taminants from exhaust air or liquid 
effluent. Recovers by-products. 





ACTIVATED CARBON 


catalyzes and serves as a catalyst oe 
support. Speeds oxidation-reduction Exhibiting at 


reactions, chlorinations, and hydrogena- 


tions—the key to vinyl chloride produc- 2 8 th C h em Sh ow 


tion. We supply all grades of activated 


carbons made to strict quality standards 
and provide prompt regeneration serv- Booth No. 52 


oo Barnebey-Cheney, Columbus 19, Ne W Vork City 
Nov. 27—Dee. 1 


Write for Literature Group J-117. 


Barnebey 
Cheney 
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Employment Opportunities 


CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 








CHEMICAL ENGINEERS 


Our Technical Department is looking for Chemi- 
cal Engineers to do project engineering in process 
development. We prefer a minimum of five years 
experience, not necessarily confined to our type 
operation. These are good opportunities with a 
steadily growing company. Salary commensurate 
with experience and ability. 


Our plant is located in Southeastern North 
Carolina near several beaches and other recrea- 
tional facilities. 


Write in full to 


Personnel Department 
Riegel Paper Corporation 
Pulp & Paperboard Division 
Acme, North Carolina 











EMPLOYMENT SERVICES 


Better Positions—$6,000 to $50,000. Want 
a substantial salary increase, more oppor- 
tunity or different location? This national 50 
year old service connects you with best open- 
ings. You pay us only nominal fee for negoti- 
ations; this we refund when employer pays 
placement fee. Present position protected. In 
complete confidence. Write for particulars, 
R. W. Bixby, Inc., 653 Brisbane Bldg. Buf- 
falo 8S, N. Y. 


wren 





“Put Yourself in the 
Other Fellow’s Place” 





TO EMPLOYERS 
TO EMPLOYEES 








Letters written offering Employment or 
applying for same are written with the 
hope of satisfying a current need. An 
answer, regardless of whether it is favor- 
able or not, is usually expected. 


MR. EMPLOYER, won’t you remove the 
mystery about the status of an employee’s 
application by acknowledging all ap- 
plicants and not just the promising can- 
didates. 


MR. EMPLOYEE you, too, can help by 
acknowledging applications and job offers. 
This would encourage more companies to 
— position wanted ads in this sec- 


We make this suggestion in a spirit of 
helpful cooperation between employers 
and employees, 

This section will be the more useful to all 
as a result of this consideration. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 





ENGINEERS 


SENIOR PROCESS 
SENIOR PROJECT 


McKEE offers excep- 


tional career opportunities to 
men qualified by experience 
with engineering contractors en- 
gaged in the design and con- 
struction of petroleum, chemical 
and petrochemical plants. 
Send detailed resume to: 
G. VICTOR HOPKINS 
ARTHUR G. McKEE & CO. 
2300 Chester Ave. Cleveland 1, Ohio 








San Francisco 


immediate 
chemical 


Bechtel Corporation offers 
employment opportunities to 


engineers experienced in process design 
of major petrochemical, refinery, or 
similar processing units. 

Liberal transportation and_ relocation 
allowances for you and your family. 
Please send resume of experience, includ- 
ing present and required salary, to W. A. 
Anderson, Technical Recruiting. 


Bechtel 


Corporation 


220 Montgomery Street 
San Francisco, Calif. 














REPRESENTATION — 

OHIO, KENTUCKY, WEST VIRGINIA 
Successful Engineering-Sales organization in Cin- 
cinnati, selling hangers, displ t pumps 
and special valves to the process industries is in- 
terested in a major related line of equipment. 
Will be in New York during Chem Show. 

RA-7706, Chemical Engineering 

645 N. Michigan Ave., Chicago 11, Ill. 














Outstanding Opportunities 
at IBM 


CHEMICAL PROCESS ENGINEER 


The Supplies Division Magnetics 
Production Department MPD, located 
in up-state New York, has immediate 
openings for a Chemical Engineer 
with process control experience. 
These processes involve complexed 
piping, pumping and _ automatic 


chemical controls. 


The engineer we are looking for 
will be expected to provide technical 
leadership in a manufacturing op- 
eration. He should currently be a 
manager or have staff managerial 
training and be capable of assum- 
ing a managering position within 
six months. A bachelor’s or Ad- 
vanced Degree in chemistry or 
chemical engineering with four to 
ten years experience is required. 


Magnetics experience is desirable. 


All qualified applicants will be con- 


sidered for employment without 


regard to race, creed, color or 


national origin. Please write out- 


lining your background and quali- 


fications to: 


Mr. R. F. Williams, Dept. 532 LZ 
IBM Supplies Division 
Endicott, New York 


IBM 


INTERNATIONAL BUSINESS 
MACHINES CORPORATION 
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EMPLOYMENT OPPORTUNITIES 








Equipment Searchlight 


CE’s Searchlight spots the 
big bargains in used, resale and 
rented equipment. Check _ this 
issue’s listings—most complete in 
the field—for items you need now, 


Unique 


CHEMICAL 
ENGINEERS 


NEW YORK or 
SPRINGFIELD, MASS. > Coverage — National Equipment 
INTERVIEWS and _ facilities—used, resale and 
rental—for the process industries. 
For sale, wanted, for rent. 


opportunities 


for 
Process 
Engineers 


Our recently announced multi-mil- 
lion dollar expansion program has 
resulted in new positions for: 


> Rates—$21.75 per inch for all ads 


en. 





































Due to the unusual growth of 
this leading company, the key 
Process Engineering Department 
has several positions available 
for highly qualified engineers. We 
are engaged in the design and en- 
gineering of a wide variety of 
processes for the production and 
purification of oxygen, nitrogen, 
argon, hydrogen, helium, CO, 
methane, etc. Our company also 
builds and operates a substantial 
number of facilities throughout 
the country. 


Process engineers will carry 
out chemical process design of 
complete plants and systems for 
actual projects and for sales pro- 
posals. Emphasized are: thermo- 
dynamics, heat and mass 
transfer, fluid flow, vapor/liquid 
equilibria, distillation and other 
chemical unit operations. Elec- 
tronic computers are widely 
utilized. 


Successful candidates will have 
a BS or MS in Chemical Engi- 
neering with particular strength 
in thermodynamics and unit op- 
erations. The man having an 
educational background in Engi- 
neering Physics, Math or Physics 
with an interest in applying his 
education to process engineering, 
will also be suitable. Should have 
about 2-4 years’ experience in 
this field. 


We also invite inquiries about 
additional positions for: 


@ PROJECT ENGINEERS — To co- 
ordinate over-all design, manu- 
facture and construction of 
process plants to assure per- 
formance specifications. 


@ STAFF COMPUTER ENGINEERS 
& PROGRAMMERS -— To develop 
computer programs throughout 
our plant operations, provide op- 
timum process design, investi- 
gate technical feasibility, study 
business problems and apply 
data to computer programming. 


To arrange confidential interview, 
send resume stating salary 
requirements to Manager of 
Recruiting, Department 3404 


oh: Produels and Chemicals 


Inc. 
ALLENTOWN, PENNSYLVANIA 


Recently changed from Air Products, Inc., 
to reflect diversification. 


An Equal Opportunity Employer 
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Production 
Engineers 
B.8.. or M.S. 


0-5 years experience in chemical 
engineering, to supervise a com- 
plete process including making 
technical improvements on 
products and processes, super- 
vising personnel, and adminis- 
tering our Production Depart- 
ment, 


Process 
Engineers 
B.8.. or M.S. 


0-5 years experience, to han- 
dle, in whole or in part, full- 
scale chemical plant construc- 
tion and start-up. 


Teehnieal Sales 


B.8. or M.S. 


in Chemistry or Chemical Engi- 
neering. To sell our PVAc 
resins and emulsions, known 
for their uses in surface coating, 
paints, sizings, papers and/or 
textiles, and in automobile 
safety glass inter-layers. Pre- 
assignment training at Spring- 
field helps assure success. 


You are assured of competitive 
salaries, liberal benefits, reloca- 
tion expenses, educational aid 
programs and pleasant working 
environment in recreational 
New England. 


SHAWINIGAN 


® 





Investigate these openings by send- 


ing your resume, in complete 
confidence, to: 


Mr. George F. Henderson 


Manager Technical Recruitment 


Shawinigan 
Resins Corp. 


Springfield 2, Mass. 











except on a contract basis; contract 
rates on request. An advertising 
inch is measured Z in. vertically on 
a column; 3 columns, 30 in. per 
page. Ads acceptable only in dis- 
play style. 








HOW to LOCATE | 
EQUIPMENT 


without cost or obligation 


This service is aimed at helping 
you to locate Surplus New or Used 
equipment, if you do not find your 
present requirements advertised in 
this section. 


Send us the specifications of the 
equipment wanted and you will 
receive an immediate reply with full 
details. 


EQUIPMENT FINDERS BUREAU 
SS-6663, Chemical Engineering 
Class. Adv. Div., P. O. Box 12, N. Y. 36, N. Y. 


CIRCLE A ON READER SERVICE CARD 
GEARED TO SERVE YOU 


100 cu. ft. jktd Ribbon Mixer—25 HP 
Fitzpatrick Model DS6 Comminuter—10 HP 
Clayton 15 HP package Steam Generator 
Ww & P 20 = heavy duty Mixer—MD 
1000 gal. Stainless agtd Tank W/Coils 
Pneumatic Scale 8 spout S/S Vac. Filler 
Day Sifter—20” x 48”—1 deck—MD 

500 gal. Burrstone & Steel Ball Mills 
Hercules 36” Stainless Pressure Filter 
Buflovak 42” x 120” double drum Dryers 
American 16” x 34” Stainless Sterilizers 
Stokes 6 shelf Vac Dryer—42” x 42” 


We Buy Your Surplus Equipment 


JASPER macuinery co., inc. 


282 SIXTH STREET BROOKLYN 15, N. Y. 
STerling 8-8308 





























CIRCLE B ON READER SERVICE CARD 


BUY ON TERMS! 


RAYMOND HI SIDE MILL 


Model 5048 or 5058. New spider, journals, 
rollers, plows. Has fan, whizzer, ait 
separator, stocking collector, four motors. 
New 1951, latest model. Priced to sell. 


Condition Like New 
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once again we extend 
a welcome to our friends 
attending the Chem Show 





LIQUIDATIONS 


CLEVELAND, OHIO 


1—Raymond #73612 Super High Side 
6-Roll Mill, with whizzer, cyclone, 
piping and motors. 

1—Raymond #5047 High Side 4-Roll 
Mill, with whizzer, cyclone and pip- 


ing 

1—#1 Raymond Impact Mill, with 
whizzer, cyclone and piping. 

1—Kilby Nickel Single Effect Force Feed 
Evaporator, 1200 sq. ft. 

2—Oliver 5’3 x 4’ Nickel Clad Rotary 
Vacuum Filters. 

2—Pfaudler 300 and 200 gal. Glass 
Lined Jkt. Agt. Reactors. 

1—Sperry 30” C.l. Filter Press, 27 
chambers. 

1—Buflovak 32” x 90” Dble Drum 


Dryer. 
4—Feinc 8’ x 12’ Rotary Vacuum Steel 
Filters, string discharge. 
2—6'6" dia. x 60’ Rotary Dryers. 
1—52' x 412’ x 50’ Rotary Dryer. 
7—Dorr 80’ and 40’ thickeners. 
6—Nash H10, H8, H6, H5, & L5 Vac- 
uum Pumps. 
2—Tyler Hummer 3’ x 10’ Double Deck 
Screens, 
2—Fuller Kinyon Pumps H6. 
1—Link-Belt 24” x 90’ Belt Conveyor. 
5—Nickel Centrif. Pumps, 2”, 3”. 











CENTRIFUGES 

2—Bird 18” x 28° Solid Bowl Continuous 
304 S.S. 

1—Bird 40° x 60° Solid Bowl Continuous 
316 S.S. UNUSED. 

5—Sharples C-20 and C-27 Super-D-Hy- 
drators 316 S.S. 

1—DeLaval AC-VO Continuous S.S. 20 


3—Sharples PY14, PN14 Super-D-Canters 
316 S.S. 


2—Sharples #16, 304 S.S., 3 HP motor. 

1—Tolhurst 40” 347 S.S. imperforate bas- 
ket 15 HP. UNUSED. 

1—Bird 40” Suspended imperforate bas- 
ket 40/10 HP. 





REACTORS—EVAPS—CONDS— 
COLUMNS 


4—Glascote 500 gal. glass lined, Jacketed 
Reactors. 

1—Pfaudler 125 gal. 304. S.S. Jkt. Agit. 
Reactor, 150# int., 125# jacket. 

3—Pfaudler 100 & 50 gal. glass lined, 
Jkt. Agit. Reactors. 

1—8650 sq. ft. NICKEL double effect 
forced Circulation Evaporator, UN- 
USED. 

1—650 gal. 304 S.S. Reactor with i00 
sq. ft. Bayonet Heater. 

1—3000 sa. ft. O. G. Kelly 309 S.S. forced 
feed Evaporator, UNUSED. 

1—550 sa. ft. Buflovak monel single effect 
Evaporator. 

1—300 sq. ft. Swenson 347 S.S. Single 
Effect Evaporator. 

1—250 sq. ft. Buflovak 304 S.S. Single 
Effect Evaporator. 

10—Stainless Heat Exchangers; 910, 536, 
370, 250, 131, 79 sq. ft. 

5—Pfaudler 26 sq. ft. glass lined Con- 
densers. 

1—4’6" x 46’ 316 S.S. Clad Column, 250 
PSI 

8—3' x 20’, 30” x 19’ 347 S.S. Packed 
Columns. 

1— 24” x 35’ 304 S.S. Bubble Cap Column. 


FILTERS 


2—Niagara 370 sq. ft. Vert. 304 S.S. 
1—Niagara 110 sq. ft. Vert. 316 S.S. 
1—Niagara 92 sq. ft. Vert. Jkt. 316 S.S. 
1—#10 Sweetland, 36 leaves 3” centers. 
1—#5 Sweetland 304 S.S., 120 sq. ft. 
1—Oliver 6’ dia. Horizontal 316 S.S. 
1—Oliver 4’ dia. Monel Horizontal). 

1—U. S. 200 sq. ft. 304 S.S. Auto-Jet. 
1—Hercules 400 sq. ft. 304 S.S. Pressure. 
3—Oliver Precoat 5’ x 6’, 5° x 10’, 8’ x 10’. 
1—Oliver 5'3” x 8° Steel Rotary Vac Hous- 


ing. 
1—Feinc 3’ x 1’ 316 S.S. Rotary Vac. 
DRYERS 
1—Buflovak Vacuum Shelf, 17-60" x 80” 
shelves. 


2—Buflovak 42” x 120’, atmospheric dou- 
ble drum complete. 


1—-Buflovak 32” x 90’° Atmos. Twin Drum. 





EQUIPMENT SEARCHLIGHT 





2—Devine 4 x 9’ single drum, atmos- 
pheric. 

1—Buflovak 3’ x 10’ Rotary Vacuum. 

1—Louisville 4!2‘ x 40’ Rotary Steam Tube, 
316 S.S. 

6—Louisville Rotary Steam Tube, 6’ x 30’, 
6’ x 50’. 

2—Louisville 8’ x 40’ Stainless Steel lined 
Rotary. 

3—Rotary Dryers 6’ x 50’, 7’ x 80’, 8° x 80’. 

1—Link Belt 6’4” x 24” Roto Louvre 316 
S.S. 

1—Link Belt 310° x 16’ Roto Louvre. 

1—4’ dia. 304 S.S. Spray Dryer. 

1—Wyssmont, 304 S.S. 62” dia. 


MIXERS—MILLS 

1—Sturtevant 75 cu. ft. 304 S.S. Rotary 
Batch Blender 20 HP. 

1—Abbe 110 gal. 304 S.S. Jacketed Agi- 
tated Vacuum Dispersall Mixer. 

2—Baker Perkins 150 and 100 gal. Jack- 
eted double arm Sigma blades. 

1—Baker Perkins 50 gal. jacketed. 

5—Day “Cincinnatus” double arm, 250 
and 100 gal. 

1—Steel jacketed Powder Mixer, 225 
cu. ft. 

1—50 cu. ft. Powder Mixer, 304 SS. 

1—Day 120 cu. ft. Jumbo Powder Mixer, 
25 HP motor. 

1—45” dia. Lancaster Mixer 7¥2 HP. 

3—Hardinge 6° x 36”, 5‘ x 22" and 3’ x 24”, 
steel lined conical Ball Mills. 

2—Mikro Pulverizers, 2TH and 1SI. 


TANKS 


25—500 to 3500 gal. Vertical 304 S.S. Tanks 
opened and closed, some agitated. 
6—7500, 6000 and 2000 gal. Rubber Lined 
Tanks. 
1—1500 gal. Stainless Pressure Tank, 
5’ x 10’. 907. 
1—2000 gal. Horizontal 304 S.S. Tank 
a 
1—2500 gal. Vertical 304 S.S. Tank 8’ x 7’. 
1—10,000 gal. Rubber Lined Tank 10° x 
17°6". 
1—5500 gal. 316 S.S. Clad Pressure Tank 
250 PSI. 
2—3000 gal. Aluminum Tanks, 7° x 11’. 
5—25,000 gal. Aluminum Storage Tanks. 





Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel: RE 2-0820 


TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Tex 
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$34 MILLION PLANT LIQUIDATION 


OKLAHOMA ORDNANCE WORKS 
PRYOR, OKLAHOMA 


COMPLETE UNITS — EQUIPMENT — BUILDINGS 
for use in place or removal 





10,000 ACRES WITH ALL UTILITIES 
FOR INDUSTRIAL PLANTS 











| LOWEST GAS -ELECTRICITY EXCELLENT EFFLUENT 
| & WATER RATES | DISPOSAL AREAS 








Leasing or Financing Available 
For Complete Units In Place or Individual Equipment 


THIS PLANT WAS PUT IN EXCELLENT STAND-BY CONDITION BY THE GOVERNMENT 
ALL EQUIPMENT IS READY TO GO BACK INTO SERVICE, NOW! 


Plants For Use In Place 


@ NITRIC ACID @ NITRO CELLULOSE © DIPHENYLAMINE 
© DIMETHYLAMINE © ALCOHOL @ TETRYL @ SELLITE 
e¢ AMMONIA OXIDATION @ ETHER @ SULPHURIC ACID CONCENTRATING 


Equipment For Removal — Stainless — Duriron — Steel 


AUTOCLAVES © ABSORPTION COLUMNS © COMPRESSORS ¢ CONDENSERS @ FILTERS © CRYSTALLIZERS 
e MIXERS © FURNACES ¢ BLOCKING PRESSES © DEHYDRATING PRESSES © SOLVENT, ALCOHOL & 
ETHER RECOVERY EQPT. © REFRIGERATION UNITS @ SCALES ¢© CONVEYORS © STAINLESS STORAGE 
TANKS ¢ ANHYDROUS AMMONIA STORAGE TANKS e¢ STEEL STORAGE & WEIGH TANKS ¢ B.P. MIXERS 
e JORDAN BEATERS © CENTRIFUGAL PUMPS © BLOWERS © SCALES @© NAILING MACHINES ¢ BOX 
MAKING MACHINES ¢ MASCERATORS @ STILLS © AGITATORS © REACTORS @ CENTRIFUGES ¢ 5000 
TONS STAINLESS STEEL & DURIRON PIPE VALVES & FITTINGS 


HEAT and Powers? | ~*~ 


60 E. 42nd STREET, NEW YORK 17, N. Y. MU 7-5280 2 Your 
310 THOMPSON BLDG., TULSA 3, OKLA. LU 3-4890 1 — 
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NIAGARA FALLS, N. Y. ; 
and EVERETT, MASS. 
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EQUIPMENT OFFERINGS 


Sharples C-27 SUPER-D-HYDRATOR 316 Stain- 
less Type BM-123C-65C, 40 HP motor 


Baker Perkins 300 gallon Stainless Steel Size 
18DIM Sigma Blade MIXER, 30 HP motor 


Nash L3 Stainless VACUUM PUMPS 140 CFM (3) 
11,500 gal. Stainless TANKS Agitated (2) 


48x41’ Vulcan Stainless BUBBLECAP COLUMN 
40 trays, 70 caps/tray, 100 PSI design 


72"'x30' Budd Stainless BUBBLECAP COLUMN 
21 trays, 38 caps/tray 


Pfaudler 500 gal. ELL GLASS LINED REACTOR, 
agitated, 75 PSI jacket, 25 PSI internal 


Pfaudler 300 gal. EL GLASS LINED REACTOR, 
agitated, 90 PSI jacket, 25 PSI internal 


4500 gal. 347 Stainless COIL PANS, 6’x20’ with 
25 turns of 2” Stainless coil (2) 


5'3’’x3’ Oliver Precoat Rotary VACUUM FILTER, 
Vaporite, 316 Stainless 


Link Belt 604-24 Stainless ROTO-LOUVRE DRYER 
1860 sq.ft. Stainless REBOILER 271-1’’x12 tubes 
8'x60’x5” Allis-Chalmers ROTARY KILN 
60x84” Single deck Rotex #421 SCREEN 


Swenson EVAPORATOR 435 sq. ft. Stainless 
single effect condenser, vapor separator 


1000 gal. Dopp Ni-resist jktd., agit. REACTOR 


1000 gal. Steel REACTOR, jacketed & agitated, 
125 PSI internal, 25 PSI jacket 


LaBour PUMP 316 STAINLESS 125 GPM, 211’ 
head, Model DZ23—112“x2”, 15 HP (3) 


500 ft. Glass lined jacketed PIPE 2’, 3” and 4” 


Write 








Catalogs 












8 
CALL a BUYS- 
US SELLS 
— STOCKS 
YOU : 
VISIT LEASES * LIQUIDATES 
THE Chemical 
SHOW Plants & 
e Equipment 








306 sq. ft. STAINLESS EXCHANGER, 34” tubes 
36’’x20’ COLUMN 316 Stainless Packed, 100 PSI 
4’x40’x¥e"" ROTARY DRYER, NEW welded shell 


LaBour PUMP STAINLESS STEEL 750 GPM @ 80’ 
Type Q, 50W, 30 HP 3/60/220/440 V. (4) 


4000 gal. Vertical Type 347 STAINLESS STEEL 
TANK 8’x12’ with dished heads 


6’x36” Hardinge CONICAL BALL MILL, 75 HP 
Buflovak 6’ jacketed vacuum CRYSTALLIZER 
1000 sq ft. STAINLESS EXCHANGER, 34” tubes 
10’x150’ ROTARY KILN complete 


78"’x18' STAINLESS 316 BUBBLECAP COLUMN 
14 trays, 180 caps/tray, 100 PSI 


12x18’ STAINLESS PACKED COLUMN, 100 PSI 
8’x150’ ROTARY KILNS complete (2) 

8’x90’ ROTARY DRYER complete 

10,500 gal. 316 Stainless TANK 10’x23’ Vertical 
3,500 gal. 304 Stainless TANKS 8’x9’ Vertical 
2,300 sq. ft. Stainless EXCHANGER, 1” tubes 


16”x10'7"" Pfaudler GLASS LINED SCRUBBER 
COLUMN 25 PSI and full vacuum 


77 sq. ft. Stainless FINTUBE EXCHANGERS (8) 
Swenson Stainless Jkt. CRYSTALLIZERS 24’’x20’ 


te) — HEAT and POWER <2: 


60 E. 42nd STREET, NEW YORK 17, N. Y. MU 7-5280 
310 THOMPSON BLDG., TULSA 3, OKLA. LU 3-4890 





CIRCLE F ON READER SERVICE CARD 


CuemicaL ENGINEERING—November 13, 1961 


449 








EQUIPMENT SEARCHLIGHT . . . 








ONE OF SEVEN 
STOKES RD-3 ROTARY 
TABLET PRESSES 
Remanufactured by Lawler 





ONE OF MANY 
6’ x 12’ HARDINGE 
ROD/BALL MILL 
Remanufactured by Lawler 





ONE OF FIVE 
6’ x 40’ KENNEDY-VAN SAUN 
ROTARY CALCINERS 
Remanufactured by Lawler 





New and Rebuilt 
Process Equipment 
For Chemical, 


FAMOUS AROUND THE WORLD 





QUALITY 
REBUILDERS 


OF 


CHEMICAL 
MACHINERY 


CLF 


THIS IS YOUR 

INVITATION 

TO VISIT OUR PLANT 
CEO 

LAWLER COMPANY 


Metallurgical, Durham Avenue and L. V. R. R. METUCHEN, N.J. 


Ceramic and 











Allied Industries 


SPECIAL EQUIPMENT BUILT TO ORDER 201—LIBERTY 9-0245 





REMANUFACTURED MACHINERY SAVES YOU MONEY 








450 


CIRCLE G ON READER SERVICE CARD 
November 13, 1961—CueEemicaL ENGINEERING 

















CHEN 








AFTER THE CHEM-SHOW 


. EQUIPMENT SEARCHLIGHT 


MAKE |FIRST| YOUR [FIRST| STOP 





Take a NEW Look 
at USED Equipment 


Immediate delivery of TESTED, Guaranteed equipment, replicas of many of 
the units you saw at the SHOW; Saving of HALF; Rental-Purchase Plan so 
that your machine pays for itself as it produces; thorough trial of the equip- 
ment under YOUR working conditions; producing YOUR end-product; these 
are a few of the advantages of FMC Guaranteed-Rebuilt Equipment. 


Vacuum Shelf Dryers by Devine and Buffalo 
up to 86” x 78” 


Stainless Steel Suspended Centrifugals from 
30” to 60” 


Sharples C 27 Super-D-Hydrator in Type 316 
Stainless; 40 HP 


$. $. Lined Rotary Dryer 50” x 20’, Counter 
Current with Accessories 


Baker Perkins Double Arm Jacketed Mixers 
from 2 Gal. to 300 Gal. 


A. 0. Smith Pressure Tanks, Stainless Lined 
10° x 18° with agitators 


Porcelain Lined and Buhrstone Pebble Mills up 
to 8’ x 8 


Raymond Automatic Pulverizers, Imp Mills 
ond Screen Mills etc. 


Nickel Clad Reactor 7’ x 11’6”; Jacketed-Agi- 
tated; Manhole Top 


Aluminum Bubble Cap Column; 60 Plate, 
271." x 36’ complete with accessories 


Sargent & Wilbur Ammonia Disassociator Type 
A; 10,000 Cu. Ft. per hr. Hydrogen 


Phone ST 8-4672 
Cable EFFEMCY 


Send for SPECIAL LIST 
In Any One of the 
Following Categories 


© AUTOCLAVES 
BALL MILLS 
BLENDERS 
BUCKET ELEVATORS 
CALENDARS 
CARTON GLUERS-SEALERS 
CENTRIFUGALS 
CLARIFIERS 
COATING PANS 
COLLOID MILLS 
COLUMNS 
COMPRESSORS 
CONVEYORS 
COOKERS 
COOLERS 
CRUSHERS 
CRUTCHERS 
CRYSTALLIZERS 
DRYERS 
EVAPORATORS 
EXPELLERS 
EXTRUDERS 
FILLERS 

FILTER PRESSES 
GRINDERS 
HAMMERMILLS 
HEAT EXCHANGES 
HOMOGENIZERS 
HYDRAULIC PRESSES 
KETTLES 

KILNS 
LABELLERS 

MILL 

MIXERS 

OVENS 

PEBBLE MILL 
PONY MIXERS 
PULPERS 
PULVERIZERS 


s 
PRESSURE VESSELS 
REACTORS 
RETORTS 
ROLLER MILLS 
SCREENS 
SIFTERS 
SLITTERS 
SPRAY DRYERS 
STERILIZERS 
STILLS 
TABLET PRESSES 
TUBE FILLERS 
TUMBLING MIXERS 
VACUUM DRYERS 
VACUUM FILLERS 
VACUUM FILTERS 
VACUUM PANS 
VISCOLIZERS 
VULCANIZERS 


SEND FOR COMPLETE LIST 
OF ALL CATEGORIES 


t a! eM 
Filey SEE ryt 


ot y-” Se 

Sit? Sh 
Wie Ow 

Yor, an, 


With Cs 





2 Sturtevant Micronizers 30” with Syntron 
Vibrators 


Bird Continuous Centrifugal Filter in Stainless, 
18” x 28” 


Welded Steel 6500 Gal. Reactor Lined with 
Brick; ASME Pressure 


Rotex and Roball Sifters-Screens Single & Mul- 
tiple Deck to 120” 


Oliver Pre-Coat Rotary Vacuum Filters; Acid 
Resistant ro 8’ x 10’ 


Shriver and Sperry Ni-Resist and Stainless Fil- 
ter Presses to 30” 


Mikro Pulverizers, all types in size from Ban- 
tam to No. 4's 


Buffalo Stainless Thermo-Compression Evapo- 
rator, complete 


Stainless Steel Reactors from 60 Gal. to 2000 
Gal. Jktd. Agtd. 


Link Belt Roto Louvre Dryer Model No. 502-20 
complete 





Lancaster Stainless Lined Rotary Reactor, 50” 
x 17’4”; Jacketed 





FRED R. FIRSTENBERG, PRES. 


oo@ FIRST MACHINERY CORP. gag 


209-289—10th STREET 
CIRCLE H ON READER SERVICE CARD 
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BROOKLYN 15, N. Y. 














EQUIPMENT SEARCHLIGHT . 


FOR “IMPOSSIBLE” BUDGETS 








2-Shriver 30’ x 30” plate & frame Filters. 
50 chamb. Closed disch 

2—U.S. Autojet Filters. Model 400 sq ft. 
Monel screens 


2—Allis-Chalmers, 5000 HP Generator sets. 
Complete with exciters, panel board, fan 


1—Link-Belt 705-20 Roto-Louvre Dryer. Comp/ 
equipped. Mtrs. Blowers, Cyclone & Fire- 
box 












MODERN N 
Rebuilt — 

REBUILT Tice a oe 

MACHIN E R Y Established 1912 B 


Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 5 to 150 gal. caps. 


J. H, Day Dry Powder Mixers, 50 to 1000 Ibs. 


Mikro No. 6 S. S. Atomizer and Bantam, 1SH, 
2TH, 3TH and 4TH Pulverizers. 


Raymond Models 0’ and ‘00’ Pulverizers. 
Rotex, Day Sifters, 20 x 48, 40 x 84, 40 x 120. 
Colton Model 241 Double Rotary Tablet Press. 
Groen 150 gal. Stainless Steel Double Arm 
Steam Jacketed Mixing Kettles. 
Stokes & Smith Models G1, G2, HG84, HG87 
and HG88 Fillers. 
Fletcher 30’ Stainless Steel Basket Centrifuge. 
WRAPPERS: Package Machinery, Hayssen, Hud- 
son Sharp, Battle Creek, Scandia, Wrap- 
King, all sizes and models. 


Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, Interconnecting Con- 
veyors. 


Complete Details and Quotations On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 
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PROFIT SAVERS 





For immediate quote, write or phone collect—GA 1-1380 


2—Tolhurst 26’ SS perf basket Centrifuge. 
2 speed mir, w/plow 


1—Simpson Model +2 Mix-Muller type U.D. 
6’ dia Pan. 15 HP double muller 


2—6' x 50’ Rotary Dryers. 1/2” shell with 
mtrs, firebox & fans 


25— Soy Model 212-C Vacuum Pumps. 100 
CFM @ 10 microns. 5 HP 


CIRCLE J ON READER SERVICE CARD 








When in New York 


K why not give us a call? 
We can discuss your machinery 

. : needs for the coming year. 

M See our fine stock here in Breoklyn, 
Keith Machinery ~—- 


a ae 15, N.Y, 
ST 8-5503 5503 














73-15th Street, 
ST 8-5502 
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COMPRESSORS 


No better values at any price 


72 CFM 1500 PSI 6'4-334-1%@x7 CP 
80 CFM 3500 PSI 634-4-1 7/16x9 IR ES3 
138 CFM 100 PSI 7x7, Ing. E oy 
208 CFM 350 PSI 9-4x9 Ing.. E 
288 CFM 100 PSI 4 ine. Worth, CP 
306 CFM 100 PSI 9x7 G 
311 CFM 1500 PSI IOiaxri4: a 13 IR-ES3 
465 CFM 100 PSI 12x S CP.T. Worth HB 
502 CFM 125 PSI oxt3 Worth HB 
676 CFM 110 PSI 15- erie Ing. XRE 3-60-220 
686 CFM 100 PSI 14x13 In 


880 CFM 125 PSI 18-11x10 Ch. Pn. v-ce 150 HP 
Syn 3-60-440/2300 
1065 CFM 110 PSI 18-12x14 Ing. Rand XRE 175 
yn 3-60- 

2200 CFM 100 PSI 26-15x28 Ch. Pn. oce 350-HP 
2230 CFM 110 PSI 25-15x12 Ing. Rand XVH 350 
HP Syn 3-60-440 
AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 
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SPECIALS 


Stainless Steel Tanks 
20 ee Top, 75-100-125-200-350 gallons 





2—450 gallons 

Stainless Steel Jacketed Kettles & Tanks 
60-80-100-250-1000 gallons 

Agitators 
4 Explosion Proof V3 & V2 H.P. 1 Ph. 420 
rpm. 


24 mag Agitators 3 PH. 1725 rpm. %- 
V-Yo-%q H. 

Ask_ for nail A-46 just Out, for Complete 

Listings 


THE MACHINERY & EQUIPMENT CO. 
91-93 New Jersey RR Ave., Newark 5, N. J. 
Market 2-3103 
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STEIN’S SPECIALS FOR CHEMICAL SHOW 


Niagara Stainless Leaf Filter 45.5 sq. ft. 

Oliver Rotary Vacuum filter 3” x 1”. 

Hercules Stainless Leaf Filter 36” dia. 

Sweetland #2 Filter 12 stainless leaves. 

Baker-Perkins horiz. jacketed mixers 15 
to 150 gallons double arm. 

Pfaudler 10 gallon Glass Lined Jacketed 
closed kettle. 

Day HY-R Speed Mill 20 HP XP. 

Dopp 350 gallon closed Vac. Kettle. 

Sprt. Wald. 10,000# horiz. Spiral Mixer. 

Day Change Can mixers 8, 15, & 40 gals. 


Stokes Vac. Shelf Dryer 22 shelves 
44” x 40” also Elec. Heated. 
Buffalo 32” x 90” Double Drum Dryer. 
Hersey 5’ x 26’ Rotary Dryer 316 S.S. 
Mikro Pulverizers No. 4, 2SI, 2TH, & 1SH. 
Gehnrich Elec. Htd. Dryer 7’ x 3’ x 6’. 
Day HY-R Speed Mill 20 HP Xp. 
Orv-Simpson Rotex Sifter 40” x 84”. 
Stokes and Colton Tablet Machines 
¥2" to 3” Single Punch & Rotary. 
Mikro Pulverizers #4, 2, 1 and Bantam. 
Filter Presses, Grinders, Pebble Mills, 
Hammer Mills, etc. 


Partial listing. Visit our Brooklyn Warehouses 


Send For Bulletins — We Buy Your Surplus Machinery 


* STEIN EQUIPMENT COMPANY 


107—8th Street, Brooklyn 15, New York 


STerling 8-1944-5 1990 








Mr. Used 
Equipment 
Dealer: 


When you advertise in the 
Searchlight Section . 
You have hired your most 


persuasive salesman: 


He’s efficient . . . He thrives 
on long hours. . . His ter- 
ritory is the entire nation 
... and overseas .. . He 
doesn’t see buyers of used 
and new surplus equip- 
ment: They see him—reg- 
ularly. They depend on 
him. 

He is Searchlight—The sec- 
tion of this publication 
where wise dealers adver- 
tise and list their stocks 


for sale. 


SEARCHLIGHT 
SECTION 


Classified Advertising Div. 
Post Office Box 12 
New York 36, N. Y. 
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LIQUIDATIONS - 


AUTOCLAVES 
KETTLES — REACTORS 
1—2000 gal. Glascote blue G/L reactor 
50—1400 gal. Pfaudler blue G/L jkt. Ket- 
tles, Agit., baffles. 

3—1350 gal. T347 SS kettles, open top 

13—1250 gal. Pfaudler blue G/L jkt. re- 
actors, Agit. 

1—1000 gal., T316 SS jacketed reactor, 
ASME, UNUSED. 

1—1000 gal. Dopp cast iron kettle, 125# 
jacket, 15# int., Agit. 

4—800 gal. horiz. T316 ELC SS clad, 
ASME, Vacuum—Unused. 

1—750 gal. Graver T304 SS jkt. fer- 
menter, ASME 30# int., 30% jkt., 10 
HP Turbine Agit. 

2—600 gal. T304 SS reactors, jkt., Agit. 

1—580 gal. Pfaudler glassed reactor. 

50—660 gal. Pfaudler Stainless jacketed 
kettles, open. 

2—5@0 gal. T304 SS reactors, jacketed, 
ASME, Vacuum—Unused. 

6—465 gal. T304L SS reactors, jacketed, 
150# int., 1754 jkt. 

1—300 gal. T304 SS jacketed reactor, 
vac. ASME—UNUSED. 

1—300 gal. Pfaudler blue G/L reactor, 
Agit., jkt., ASME. 

2—260 gal. T304 SS jkt. reactors, ASME, 
UNUSED. 

1—175 gal. T304 SS jkt. reactor. 

1—165 gal. Titanium autoclave, 1000 psi. 
elec. heat, Agit. 


MIXERS — MILLS 
40—Baker-Perkins #17, 200 gal. sigma- 
blade, jkt. mixers. 
1—Baker Perkins #15, 100 gal. Disp., 
1347 SS 25 HP drive. 
1—Baker-Perkins #15-UUMM. 100 gal. 
Disp. blade, ASME jkt., 100 HP. 


1—J. H. Day #6, 100 gal. St. St. sigma. 
2—)J. H. Day #5,75 gal., sigma. 
1—Sturtevant 75 cu. ft. T304 SS blender. 
2—Munson 50 cu. ft. blenders. 

2—145 cu. ft. ribbon mixers. 
1—Raymond 50”, 5-roller hi-side, mill. 
1—Raymond 66”, 6-roll hi-side mill. 
13—Abbe 6’ x 8’ batch pebble mills. 
1—Hardinge 8’ x 48” conical pebble. 
2—Hardinge 7’ x 36” conical mills. 
1—Allis 6’ x 12’ rod mill. 

1—Bonnot 5’ x 10’ ball mill, 75 HP. 
3—Fit:. SS mills; D, K, F. 

2—Symons 2’ cone crushers. 








Send for 
Detailed and 
Ilustrated Circulars 











PERRY 
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STAINLESS STEEL TANKS 
(T304 UNLESS NOTED) 
3—20,000 gal., 14’ x 15’, T316LC, cone 
bottom, %”. 
2—13,000 gal. 11'10” x 15’7”. 
1—12,000 gal 9’-6” x 22’, T304 SS, 
horiz., dished—-UNUSED. 
4—10,000 gal., 12’ x 12’, T316 SS, vert., 
15 HP turbine Agit. 
4—5800 gal., 10’ x 10’, T316 SS, turbine 
_ Agit. 
2—-5700 gal. horiz., 6’-4" x 24‘, UNUSED. 
2—4500 gal. vert., 8‘ x 12’, UNUSED. 
5—3650 gal. 10’ x 7’, vert., open. 
1—3350 gal., 8’x8’6”, agit., 50 psi. 
1—3300 gal. 6’ x 14’-6”, vert. 
1—3250 gal., 6’ x 15’, T316. 
7—3000 gal., 8’ x 8’, T316 SS, Vert. 
turbine Agit. 
3—3000 gal., 5’ x 19’, T347, 60 psi. 
1—2800 gal., 5’ x 18’, dished. 
2—2600 gal., 7’ x 8’, T316 dished. 
1—2250 gal., 8’ x 6’, T316. 
5—2100 gal., 8’ x 5’6”, dished. 
1—2100 gal., 6’ x 9’, T316, cone. 
12—1750 gal., hoppers, 4’-5” x 7’-4" x 9’-2”. 
4—1350 gal., 4° x 14’, 1347, dished, 
ASME 60 psi coils. 
5—1350 gal., 7’ x 4’-6”, T321. 
1—1300 gal., 6’ x 6’, %”", dished. 
3—1100 gal., 4’ x 11’, T347, 60 psi. 
3—1000 gal., 4’-6” x 8’-6”, dished. 
3—850 gal., 4’ x 9’, %", dished. 
1—800 gal., 5’x5’6", 44”, dished. 
3—750 gal., 5’ x 5‘, 3/16”, dished. 
6—685 gal., 3’ x 13’. T316, coils. 
3—300 gal., 4’ x 3’, T347, 60 psi. 


DRYERS — KILNS 

2—Buflovak 42” x 120” double drum 
dryers, ASME 1604 WP. 

1—American 42” x 120” dbl. drum. 

1—Buflovak 42” x 90” dbl. drum. 

2—American 36” x 84” dbl. drum. 

1—Buflovak 32” x 52” dbl. drum. 

1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 

1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum, UNUSED. 

1—Buflovak 6” x 8” dbl. drum. 

5—F. J. Stokes #138J-16, 195 sq. ft. vac. 
shelf dryers. 

1—Buflovak 98 sq. ft. vac. shelf. 

1—10’ x 11’ x 175’ Vulcan kiln. 

6—10’ x 100’ rotary dryers, 4° welded 
shell, complete. 

2—B. & Snow 8’-6” x 70’ rotary dryers, 
5°" welded shell, late model. 

1—Davenport 8’ x 60’ rotary, 7/16”. 

1—7’6” x 62” rotary kiln, 2”. 

1—6’ x 150’ rotary kiln, %” 
w/burners, etc. 

1—Louisville 5’ x 30’ steam-tube. 

2—Louisville 4’-6" x 25’ rotary steam- 
tube dryers, welded. 

1—Bartlett & Snow 3’ x 15’ rotary dryer, 
Everdur metal shell. 

1—3' x 23’ rotary, 4" welded. 

3—Eartlett & Snow 14” x 18’5”, stainless 
rot. calciners, complete. 


welded, 


1413-21 N. SIXTH ST. 





LITTLE ROCK, ARK. 
ORANGE, TEXAS 
OMAHA, NEBRASKA 





STAINLESS PIPE & VALVES 
50,000’—T304 SS pipe, sch. 10 & 
40, 1” to 6”. 
20,000’—T304 SS vapor pipe, to 
24", 


10,000 —T304 & 1316 SS flanged 
valves, to 8”. 











EVAP. — STILLS 
COLUMNS — EXCHANGERS 
— BOILERS 


1—6500 sq. ft. Swenson T316 SS 3-body, 
2-stage vert. long-tube evap. 
7—4050 sq. ft. calandria type evap., cop- 
per tubes, cast iron shell. 
1—1250 sq. ft. Mojonnier dbl.-effect Stain- 
less Sanitary evaporator. 
4—Buflovak double-effect stainless evap. 
vert. long-tube type: 1025, 840, 710, 
588 sq. ft. 
1—630 sq. ft. Struthers-Wells T316 SS 
Calandria evap. 
1—320 sq. ft. steel reboiler. 
1—250 sq. ft. Buflovak T304 SS, single 
effect recompression evap. 
1—118 sq. ft. Stokes T316 SS still. 
1—36” dia. x 6 plate T316 SS column. 
2—Vulcan T316 SS 10 plate bubble cap 
columns: 110”, 60” dia. 
6—30” x 19° T347 SS packed columns. 
8—24” x 16’ Duriron packed columns. 
1—24” x 33’ Duriron & SS column. 
1—1960 sq. ft. T316 SS exchanger 
remov. bundle, ASME 75# WP. 
1—1450 sq. ft. T316 SS condenser. 
5—1400 sq. ft. T316 SS gas converters. 
1—900 sq. ft. T304 SS exchanger. 
3—800 sq. ft. T316 SS condensers. 
1—730 sq. ft. T316 SS exchanger. 
6—691 sq. ft. copper dbl. pipe cooler. 
1—510 sq. ft. T316 SS condenser. 
8—400 sq. ft. T304 SS pive coolers. 
12—Amer. Heat Reclaiming T316L SS 
spiral exchangers: 162, 73 sq. ft. 
15—75 sq. ft. nickel pipe coolers. 
30—T316 SS heat exchangers & condens- 
ers: 425, 410, 400, 290, 277, 200. 
186, 165, 150, 142, 105, 83, 73, 54, 
50, 30 sa. ft. 
50—Duriron exchangers & condensers: 
10-170 sq. ft. 
3—Waste-heat boilers, 250 psi. 
5—Comb. Eng. 435 HP water-tube boil- 
ers, 300 psi. 





STAINLESS PUMPS 
Aldrich T316 SS 3-cylinder pisten 
pumps: 34%” x 5”, 2%" x 3”, 
TH" x 2". 

Worthington Worthite Cent. Pumps; 
ra x a Be x a; a x VY", Wa” 
x 1”, w/motors. 

LaBour 2” 316 SS _ self-priming 
cent. pumps w/motors. 

Aurora 1/2” SS sump pumps 











EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 



















































































































































EQUIPMENT SEARCHLIGHT . . . SPECIALS 
Kettles: 275 gal. type 316 st. reo agitated. Is 
Mill: Day Hispeed Model B 14x30” 3-Roll. 
2- roll Mill: Stewart Bolling 6” x 11, 5 hp. 
FOR SALE Pebble Mills: Abbe #3, #6, and others. 
Dryer: American 24x48” dbl. drum. = 
Dryer: Bowen lab. spray, st. st. 
Evaporator: Buflovak, sgl. eff, st. st. 94 sq. ft. 
BRINE COOLING PLANTS Dryer: Porter 2 x 4' vac. drum., st. st. 
Centrifugal: Tolhurst 26’ rubber 2-speed. 
ss = tage #5 a m oe 
n ‘ . : : Filter: Oli t na t. st. 
2—42-ton York Model A-3169-5DE Cooling Units. Capacity 167 G.P.M. Mild Brine Sifter: Day Roball #11 20 x 48" single deck. 
to —10°F. Each Unit Consists of 100 HP V/W Ammonia Compressor, one Dryer: Proctor & Schwartz 6-tray st. st. 
14” x 16’ Ammonia Condensor and one 20” x 16’ Brine Cooler. Powder Mixers: Day Jumbo TA) ou. ft. 
Write us or call Seele 8-1431 
3—75-ton York Model A-3169-5DE Cooling Units. Capacity 375 G.P.M. Mild Send us a list of your idle machines 
Brine to +25°F. Each Unit Consists of one V/W 16-Cylinder 100 HP Com- LOE EQUIPMENT SUPPLY CO. 
pressor, one 20” x 16’ Ammonia Condensor, one 24” x 16’ Brine Cooler. 820 W. Superior St., Chicago 22, III. 
CIRCLE V ON READER SERVICE CAI 
1—-200-ton York Cooling Plant Consisting of Four York Model A- 3169- 5DE Units. ee MR 
Capacity 200 Ton Brine to —10°F. Plant has two 16-Cylinder 125-HP Units , 4 
and Two 12-Cylinder 100 HP Units. Two Evaporative-type Condensors, one 4 WELCOME ‘ 
24” x 16’ Ammonia Receiver, One 24” x 16’ Cooler, Two 42” x 16’ Coolers. > 4 —— 
ose day 0 — — 600 gee rad Air Conditioning, 500 ~—— a ¥ During your visit to New York for ‘ 18. 
ig enang ing. Installation is of Latest-type York Equipment, ; the Chem Show we offer you our "= 
‘ » hospitality and hope you will drop « 72. 
Subject to Inspection & Prior Sale : in to see us and inspect our used { 
4 ; : ; > 
Chemical Machinery operation. ‘ 3 
a~ MERRITT-CHAPMAN & SCOTT CORP ee, eee ; 
. d 
> Chemical & Process Machinery Corp. ¢ AUTO 
FOUNDE D 186° . > a. 
‘ 260 Madison Ave., N. Y. 16, N. Y. » ORegon 9-3500 y «50-52 9th St, Brooklyn 15,N.Y.  ¢ f 1De 
’ ’ > 4 —20I 
4 HY-9-7200 1 
For further information contact: Zim T. Pearce—Mgr. of Equipment Sales. ‘ Perr en ree - ‘ 1—SS 
CIRCLE W ON READER SERVICE CARD ~~ 
€ 
CIRCLE P ON READER SERVICE CARD a 
LOCOMOTIVE-RR CARS & CRANES _ BEST VALUES NOV. SPECIALS ls 
. Elec. 20, 25, 45, 65, 70, 80, 100, 1 = 
35,Ton Industrial Brownhoist 60” Boom Crane . wert es See: Sao GE AAO OR, B SA0t. Cumberland—14” Pelletizer. 1—Gl 
+ ide Ly h~ pop Bd — cae beng gy on AE. a yo eg cylinders Banbury ‘Midget’ Mixer. 1—Al 
PLANT EQUIPMENT Vacuum Dryer: Stokes 2’ x rg ‘Rotary, jacketed, DeVine Model 4C, 9 shelf, Vac. Chamb. 2—Pic 
at ee 4 ates Petpeend Bar Mill easaines i i eS ‘bi, - unit — ag 
fe: 3 Reblas Vertionl Cone Crusher 608-708-845-1125 sa. ft. each. Long Pfaudler glass lined, jacketed, agiiated 1—Blc 
G9 atte te Pee team crest <i yelgetiaghaglee emia Im Rey eS 
5x 8 & 4¥2' x 9” KVS Air Swept Ball Type Mills Dryers: Double Drum, 42 x 90: 32 x 90 Buflovak. Bird SS conical bowl Centrifuge 18” x 28”. 1—30! 
Ball Mills: No. 56, 5’ x x 8). 6’ x 4’, & 7’ x 22’ Dryers: Double Drum, 42 x 120; 36 x 84 American. Moyno CDQ Form 2D6 like new Slurry 2—Th 
Se ea fA aalphldsleagenen oreag = 
Rod Mills: 4" x fie 6 x 12! 7 x 15! Twin Shell Blenders: P.K. . ft. St.St.; P.K. Racine hi power var. volume pump w/ 6—Ble 
Jaw Sueaiioes 9” x 24”, 10” x 30’, 13” x 24”, 30 cu. ft. steel, with boca ifter auto. governor & tank. 1—12! 
t | og x 28", 18” x 36”, 30” x 36”, 66” x 84” Centrifuges: Tolhurst 40” a ands 26" “Suspended, perf. dri 
alk ok Stirtevant Double Roll Crusher | SY? x7” = Tolhurst 48” St.St. T316, Undersiung Aaron Equipment Company 9370 Byron Street 
636 & 436 Allis Chalmers uyerasepe | Crushers Filter; Rotary Vacuum with pressure housing, Dorr 678-1500 Schiller Park, Ill. CENTI 
Rotary Dryers: 8° x30", “ox 50! x70" & 8 x 80° pete dy iets Gee, Geet a, ae 
Rotary Kilne: 6° x70", 7° x 110" & 9 x 160° Tanks: (2) 3000—1500—906 gal., vertical St.St. for CIRCLE X ON READER SERVICE CARD 4—Sh 
ra are Pade ant 4) aed Kotties: (2) B00 eal al, “agitated St.St.; with 15 P.S.I. meg 
150—1%4, 2 & 4 yd & 30 yd Dump Cars steel jacket, ECH SPECIAL 1—Sh 
5& 10 fir LB Car Puller — Lined Kettie: 750 gal. Pfaudler, 50 PSI shell, 2 1—Shi 
A pha Ty! yer Hummer Vibrating Si Screen a 0 Pe) a Jacket. one ern J. H. Day #40 Imperial Jktd. Double Arm 1—Sh 
u a . ine ae 
Bx 10 Sutton Stecle & Stesle Air Table NEW ie Malte eee ee — ee ee a 1—Bi 
caoe Sr oer, eee Dee = a Vageym Batch Dryers Bartiott & Snow, 8’ dia. x SOuth 8-4451—4452—8782 a 
a F press if ackete e ‘ 
4100 CFM Sly Dust Collector ; re EQUIPMENT CLEARING HOUSE, INC. _— 
WANT BUY DRYERS—KILNS—CRUSHERS BEST EQUIPMENT COMPANY 111 33 Street Brooklyn 32, N. Y —tle 
R. C. Stanhope, Inc., 60 E. 42 St., N.Y. 17, N.Y. 1737 W. HOWARD ST. CHICAGO 2, ILL. BELLE A... a on a 1—A * 
Tel. MU 2-3075 or MU 2-1898 - ele CIRCLE Y ON READER SERVICE CARD 3—We 
CIRCLE Q@ ON READER SERVICE CARD CIRCLE S ON READER SERVICE CARD 
Colloid Mills-SHP-25HP-40HP YOUR S$ BUYS MOR E 
UNUSUAL VALUES Tank S. $.—5700 gal. 
Dowtherm 225 KW T 
Autoclave $.$.—3'2 gal—2000 Ib. Pres. 2—PFAUDLER REACTORS 
Proctor & Schwartz finned drum drier Model R High pressure 750 gallon, glass 
INGERSOLL-RAND 4200 CMF Centrifuge S.S. 26’—Tolhurst lined Reactors. With turbine agitators, 
AIR COMPRESSOR 2 Evaporating Dishes—jac. S.S. 71” dia. adjustable baffles and drives. Perfect 
E: 70 PSI, 1250 HP dri 2 Kettles S.S. Jac.—agitated—250 gal. glass. . 
Type HHE: ae 0 P — HP drive, Hydraulic Pumps & Motors 1 diately Availabl 
a 1952, excellent condition. — Distillation Unit S.S. type 316-1200 gal. 
s+ DPPPETELELTLL TTT - ° er hr. a % ¥ 2 
MACHINERY AND 
MACHINECRAFT CORPORATION 
INGERSOLL-RAND CENTRIFUGAL ae epptllcige  58 EQUIPMENT CO., INC., 
BLOWERS ' Newark 5, N. J. MI 2-7634 - 123 Townsend St. - San Francisco 7, Calif. 
7600 CFM, 12 PSI, 500 HP drive, new 
1951, very good condition. CIRCLE T ON READER SERVICE CARD CIRCLE Z ON READER SERVICE CARD 
hE a TaN i ee. $3950 each FOR SALE 
BOILERS One MEMCO Wet Type 
. HI-PRESSURE Magnetic Drum Separator 
Boastal Machinery Sales Co., Inc. A cp a a 
1775 a ana gg 19, N. Y. pesca erste la oy New, Complete with Rectifier, Guaranteed 
Circle 6-6 9750 Skokie Blvd., Chicago (Skokie) II!. OR 3-7666 Class, ede te a eae ee AE ny. 
CIRCLE R ON READER SERVICE CARD CIRCLE U ON READER SERVICE CARD CIRCLE AA ON READER SERVICE CARD 
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EQUIPMENT SEARCHLIGHT 





Is there anything FINER? 


BUY 





CHEMICAL PROCESS 


EQUIPMENT 


18—Stokes Type 304 SS jacketed rotary vacuum dryers, 
3’ x 10’ and 3’ x 15’. 

16—SS double cone jacketed vacuum blenders, 10 cu. ft. 

72—Alloy Fabricators 400 gal. SS jacketed reactors com- 
plete with agitators and drives, 165 Ibs. internal, 50 
Ibs. jacket. 

3—Vertical SS storage tanks, 12,500 gals. 


























AUTOCLAVES, KETTLES, REACTORS 


1—Dover Type 316 SS 4000 gal. jacketed reactor. 

1—2000 gal. SS jacketed reactor. 

1—SS 2000 gal. horizontal storage tank. 

1—Pfaudler Series R 1500 gal. glass lined jacketed reactor com- 
plete with impeller type agitator, baffle and drive. 

1—Glascote Series HR 1000 gal. glass lined jacketed reactor com- 
plete with impeller type agitator, baffle and drive. 

1—Pfaudler 750 gal. glass lined jacketed reactor. 

1—-Glascote 750 gal. glass lined jacketed vacuum receiver. 

1—Alloy Fabricators steel jacketed autoclave, 600 gal. 

2—Pfaudler Series EM glass lined jacketed reactors complete with 
agitators and drives, 400 and 300 gals. 

1—Blaw Knox 300 gal. SS vacuum reactor. 

1—Van Alst 300 gal. SS jacketed kettle. 

1—300 gal. Hastelloy “’B” jacketed pressure reactor. 

2—Theo. Walters Hastelloy “B” 300 gal. jacketed reactors. 

6—Blaw Knox SS vacuum receivers, 200 and 100 gals. 

1—125 gal. SS jacketed autoclave with impeller type agitator and 
drive, 125 psi jacket, 75 psi internal. 


CENTRIFUGES 

4—Sharples Type 316 SS nozljectors with 40 HP explosion proof 
motors. 

1—Sharples Type 316 SS Super-D-Canter, PN-14. 

1—Sharples Type 316 SS centrifuge, Model D-2. 

1—Sharples Super-D-Hydrator, monel, Model C-27. 

1—Bird SS 40” suspended type centrifuge complete with perforate 
basket, plow and motor. 

1—Fletcher 48” stainless and underdriven centrifuge, complete. 

1—A T & M 26” Type 316 SS suspended type centrifuge. 

3—Western States Type 316 SS 40” suspended type centrifuges 
complete with perforate baskets, plows and motors. 

5—Tolhurst 40” and 30” rubber covered centrifuges. 


DRYERS 
1—Allis Chalmers SS rotary dryer, 6’ x 50’. 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7’ x 60’. 
2—ADT SS lined rotary steam tube dryers, 42” x 30° long. 
1—American 42” x 120 double drum dryer, ASME, complete. 
1—Buflovak 24” x 36” chrome plated double drum dryer. 
1—Buflovak SS jacketed rotary vacuum dryer, 5’ x 30’. 
1—Buflovak steel jacketed rotary dryer, 3° x 15’. 
2—Louisville 8’ x 50’ SS rotary dryers. 
1—Link Belt steel roto louvre dryer, Model 207-10. 
1—Link Belt steel roto louvre dryer, Model 502-20. 
1—Struthers Wells SS rotary dryer, 5’ x 25’. 
2—SS pilot plant spray dryers. 
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FILTERS 

1—Niagara SS filter, Model 510-28. 

2—Oliver SS rotary filters, 3’ x 2’ and 3’ x 4’. 
10—Shriver plate and frame filter presses, 12" to 42”. 

1—Sperry 36” x 36” heresite covered filter press, 40 chambers. 
12—Sweetland #12 pressure leaf filters with 72 stainless leaves. 


MIXERS 
1—Abbe 10 gal. steel double arm sigma blade jacketed mixer. 
1—Baker Perkins 150 gal. dispersion type mixer, complete. 
1—J. H. Day 200 gal. SS double arm sigma blade jacketed mixer. 
1—J. H. Day 5 gal. double arm sigma blade jacketed mixer, SS. 
1—Gemco SS double cone jacketed blender, 69 cu. ft. 
15—Robinson Type 304 SS horizontal blenders, 255 cu. ft. 
1—Robinson Type 304 SS horizontal blender, 125 cu. ft. 
3—Sprout Waldron 30 cu. ft. jktd. dble., ribbon blenders, steel. 
1—Stokes SS granulating mixer, Model 21-J. 
1—Sturtevant #7 dustite rotary batch blender—NEW. 
2—Young SS 4 cu. ft. double ribbon blenders. 


MISCELLANEOUS 
3—Badger SS heat exchangers, 500 and 600 sq. ft. 
20—Davis Engineering SS heat exchangers, 102, 119, 136 and 
166 sq. ft—NEW. 
4—Patterson SS condensers, 200 and 300 sq. ft. 
4—Pfaudler glass lined (thimble) condensers, 9, 14 and 62 sq. ft. 
1—Struthers Wells SS 1150 sq. ft. single effect evaporator. 
2—Cleaver Brooks package steam generators, 150 HP and 500 
HP, 160 psi. 
1—Superior 300 HP package steam generator, 125 psi. 
1—Raymond 2 roll high side mill. 
1—Williams “Comet” 4 roll mill, complete. 
1—Sprout Waldron pelletizer, Type 501 FF. 
2—Mikro Bantam pulverizers. 
3—Mikro #3TH SS pulverizers. 
1—Vulcan SS bubble cap column, 4’ dia. x 25 plates. 
150—Worthite and Durimet centrifugal pumps, all sizes. 








1—Pfaudler 300 gal. Type 316 E.L.C. jacketed reactor 
complete with agitator and drive—NEW. 

1—Pfaudler 200 gal. Type 316 SS jacketed reactor com- 
plete with agitator and drive. 

10—Pfaudler Series P glass lined jacketed reactors, 20, 30, 

50 and 100 gals. 

1—Alloy Fabricators 4000 gal. Type 316 SS reactor com- 
plete with agitator and drive. 
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REMOVAL 


of Pipeline Process 
Contamination 


with Anderson 
Hi-eF Purifiers 


Hi-eF Purifiers guarantee a high 
degree of entrainment removal in 
process gas, vapor, air or steam lines. 
Patented two-stage principle of 
separation with no moving parts re- 
sults in low-cost, maintenance-free 
operation. Write for FREE SPECI- poe 
FICATION MANUAL 803, contain- f 
ing data on 13 types of separators. | 


Hi-eF PURIFIER 


By the Manufacturers of Super Silvertop Steam Traps 


THE V.D. ANDERSON COMPANY 


Division of International Basic Economy Corporation 


1943 West 96th Street Cleveland 2, Ohio 











HOW COMPLEX 
ARE YOUR FILTERING AND 
STRAINING PROBLEMS? 


Complexity in filtering and straining problems de- 
mands woven wire cloth. For this medium favors 
high, uninterrupted flow ... is stable and will not 
creep ... is versatile and can be fabricated to meet 
exacting requirements. 


Cleveland Wire Cloth has the experience and facilities 
to solve your filtering and straining problems. We 
match your specifications in any metal or alloy... in 
any mesh count and mesh size. Will fabricate single 
and multi-screen strainers in any shape or size. Write 
for Bulletin describing woven wire screens for filter- 
ing and straining. 
















THE CLEVELAND WIRE CLOTH 
and MANUFACTURING COMPANY 
3587 E. 78th Street - Cleveland 5, Ohio + DI 1-1832 








Index to Advertisers 


Abbe Engineering Co............... 416 
Abbe, Inc., Paul ©..........cccccees 377 
Aerotec Industries, Inc............. 317 
Air Preheater Corp................ 168 
Air Reduction Sales Co........... 50-51 
Allen Bradley Co............... 177-178 
Allied Chemical Corp. 

General Chemical Div........... 107 
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Alloy Steel Products Co........... 186 
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Aluminum Co. of America 
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Process Industries. ..289, 291, 293, 295 
American Air Filter Co............ 171 
American Air Liquide............ 310 
American Hard Rubber Co........ 179 
American Hydrotherm Corp....... 342 
American Machine and Metals, 
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American Meter Co. 
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American Oil Company........... 150 
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Bell & Gossett Co..............06. 71 
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Bethlehem Corporation 
Bethlehem Foundry & Machine 
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B-I-F Industries ................. 84-85 
Bird Machine Co............cee0. 2 


Bishop & Co. Platinum Works, J... 361 


Black, Sivalls & Bryson, Inc...275, 277 
279, 281, 283, 285, 287 


Blaw-Knox Company 
Buflovak Equipment Div...... 336-337 


PRUCKMAN, ANC. WSs... 5.0 ssscicees eee 420 
Borg Warner Mechanical Seals.... 311 
Bridgeport Brass Co.............. 90 
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Buell Engineering Co.......... 264, 265 
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Cambridge Wire Cloth Co......... 144 
Camco Fittings, Inc............... 417 
Cameron Iron Works............. 255 
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carboline Company ...........06. 274 
cardinal Scale Mfg. Co............ 417 
carey Mfg. Co., Philip......... 374-375 
carlon Products Corp............. 395 
MNBOT)  UIRC 5 GG Noe 55 sie.010.04.0 5.010 162 
carrier Division of Chain-Belt Co.. 183 
catalytic Combustion Corp........ 398 
chapman Valve Mfg. Co........... 167 
Bet LOW. COND. oo 60.56 0d 605 eo e's 362 


chemical Engineering Promotion .144-B 
chemical & Power Products, Inc... 414 
thempump Division of 


Fostoria Corporation ........... 55 
(hicago Bridge & Iron Cod......... 161 
Chicago Float Works.............. 342 
Chicago Pneumatic Tool Co...... 18-19 
MING Re ON cin oniiiosics G0 0 sec aeweoue 387 
(lark Equipment Co............... 68 


(leaver Brooks Co. (Boiler Div.)... 257 
(leveland Wire Cloth & Mfg. Co... 456 








MTL Oss PAT URUT oo 6 6 5.00 5:00 0:0-0-4:0 349 
Combustion Engineering, Inc. 

Raymond Division ............. 184 
Commercial Filters Corp. .......... 138 
Commercial Solvents Corps........ 123 
Continental Manufacturing Co..... 145 
Cook, C. Lee 

Division of Dover Corp.......... 166 
Cooper-Bessemer Corp. ......... 52-53 
mors POrcelain CO; ... 0.02.00 cece 151 
MO COMMIATY, 60 6 008 0eceseseces 251 
Crane Packing Co.........eceeceee 364 
(Cryogenics Engineering Co......... 436 
Meh! Company, G. W......ccceses 461 
Darnell Corporation .............. 429 
Davenport Machine & Foundry Co.. 459 
BME, SD NG ois ievs.0 60's oe cieeeiack 276 
BESO :, DNC. .65.0-6.0 adie re siereeas 344-345 
DeBothezat Division .............. 372 
DeLaval Separator Co.......... 142-143 
DeLaval Steam Turbine Co........ 66 
Detecto Scales, Inc. .............. 346 
Devine Manufacturing Co., J. P.... 380 
Dixon Corporation ............... 428 
Dorr Oliver Incorporated....... 104-105 
Dow Chemical Co. 
maran ined Pipe Co.......06... 170 
Mee OOTHINE COPD. oie ik 6s ob 50 000.000 158 
Dow Industrial Service 
Div. of Dow Chemical Co........ 78 
Dresden Development Co. ......... 133 
du + de Nemours & Co., (Inc.) 
Elastomers Chemicals Dept...... 113 
Fabrics Div. (Armalon)......... 15 
BEMSNES BENE: 6 icccicccsccewces 54 
Polychemicals Dept. (Teflon).... 147 
meen COMPANY ......20s000800008 164 
NOU MOOS. cc sic cise 5 oslo Dein sin 316 
mirametallic COrp: ........crccssee 403 
mriron Company; INC: ..... 66.00% 247 
MOT DOS ECs sig: 55cssciouaiece Mises oreo 376 
Eastern Industries, Inc............ 339 
Eaton Dikeman Co................ 96 
Eco Engineering Co.............. 91-92 
Eimco Corporation....... Second Cover 


M & M PROCESSING SYSTEM REDUCES 
ALL TYPES OF RAW MATERIALS 


Investigate the advantages of the M & M Hog for your require- 
ments—light or heavy-duty work. Here is why the M & M Hogs 
are preferred in the chemical industry and by profit-minded 
engineers—They reduce rubber tubes, tires, even smoked raw 
rubber, for further processing. In addition, 

other materials such as chemical, 
plastics, wood, etc., at a very 
low cost. Write us your 
reduction problems. 










MITTS & MERRILL 


1007 SO. WATER ST. @ SAGINAW, MICHIGAN 


BUILDERS OF WORK-SAVING AND MATERIAL 
RECLAIMING MACHINERY SINCE 1854, 113 



















permanent 
e 
magnetic . 
- / Z / p A sleeve, raised 
fi » ois 
force.. yar SN ayeyrormen tn 
/G- CRAa ; 


{Y tube, attracts or 
> : J releases an Alnico 
‘aed } a . magnet attached 
P/ to the mercury > 
(or dry contact) 
switch. Basically, 
this is Magnetrol. 


Because its operating principle, based on the proper 
a use of a permanent magnet, guarantees a perpetual 
Uf guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 
important place in any system or process where it is 

necessary to keep a liquid at a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid, at ANY 
temperature, at ANY pressure, with the same precision and 


dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from ¥%" to 150 ft. Multi-stage switching when desired. Write to 


7 
MAGNETROL, IncC., 5324 BELMONT ROAD, DOWNERS GROVE, ILL. 


ae AAA 
The operating principle 


: behina MAGNETROL 
‘LIQUID LEVEL CONTROL 
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PRATER ROTARY AIRLOCKS) verses... 


-M 
Electronic Associates, Inc.......... 58 some 
Enjay Chemical Co., Div. of (Pipe) 
Humble Oil & Refining Co...... 243 Pisnnston 
Eriez Manufacturing Co........... 402 B joy Man 
Ever-tite Coupling Co., Inc........ 343 Byystin Et 
Fairbanks, Morse & Co. 
(Compressors) ........---....5. 48-49 


Falcon Mfg. Div. of First Machinery 
SEND YO OR Re uke thier... edd 370 
Falls Industries, Inc.............., 173 


Farrell-Birmingham Co. ......... 131 


{ Farris Flexible Valve Corp... ..268, 269 
Fibercast Company, Division of 


Youngstown Sheet and Tube Co.10-i1 


Fischbein Co., Dave .............. 460 
P R 0 B l é M AY Fischer & Porter Co........... 366, 367 
67 


Fisher Governor Co............... 


WPAGWAITIE NO OITEDs 5 os ces 0c vie veces cases 117 
70 PRA TER Fluid Energy Processing & Equip- 
. ee a eee 394 




















Fly Ash Arrestor Corp............. 439 
Foster Wheeler Corp............. 24-25 
DO COCO. 6] sia a aa Sree a 16-77 
Fuller Company ...............284, 407 
Liquidon 
2 ‘ Galigher Company, The........... 335 glunkenh 
rater foremost builders of airlock feeders | Gener Denver Co... 18 
General American Transportation 
RSQ, AGSIRISOIAD) esis oo s-sisies 450 3208 282 
Pp R AT E R p U LV E R i Z E R C Oo M PA N Y General Electric Co............... 44-45 gMagnetr 
Girdler en. Sub. of Chemical & “ ey 
* ° ° ndustrial Corp. ...............- a | 
1517 South 55th Court » Chicago 50, Illinois Girdler Process Equipment Div. of Manzel ] 
Chemetron Corp. oo... 2.865 0cees 79 | Houda: 
: _ : t. Glamorgan Pipe & Foundry Co.... 412 [Mason N 
HE’LL = a : Goodrich Industrial Products Co. wrorth 
< OM steer ho 5 eee eee Glee 5.8 a taNE McGraw 
H wig eee - Goslin-Birmingham Mfg. Co....... 312 {Metal H 
a Goulds Pumps, Inc............. 351, 353 | Midwest 
THIS CAR thekiinm “Bile, Do... 0.560060. .6 00s 127 [Milton 1 
Great Lakes Carbon Co. Mine & 
LLY LOADED | Plecthode WV. — eis cess saan 80 #Mine Sa 
ae . Cre bee OUT, ©] 0A at ee ar ear te eae 30-31 § Mineral 
7 : ‘ oo Griscom-Russell .................- 121 § Gener: 
‘ Coc oi bi ae, Cy © nee meme cae 437 EMinneap 
Minneso 
Mission 
Mitts & 
Hankison Corporation ............ 302 gMonsant 
Hardinge Company ............... 386 @Morehou 
PTA PS NO Mo ewe on vicis icin sia p's cle ale 416 §Multi-M 
Haynes Stellite Co., Murray 
Div. of Union Carbide Corp..... 259 
TICUHOW “COND: ...ciiccese caees.s cee 127 
' Hercules Packing Corp............ 105 
f ag - i : ' Hills McCanna Co.............-+6. 232 
—— — ee eeeerer 141 _ - 
H H Hooker Chemical Corp............. 187 gXationa 
. .. Without help, using a HMouen (Co. FTANK 'G.. 6... ewes 129 ee 
POWER- CURVE Loader Mee Oe, Bes B. ... oss. coc cas 392 coe 
, f : RAV GPOMAUICS, INC, © 66.60 6sdokse ee es 73-74 Ristune 
Bag loading costs of eight cents a Literature and engineering NETTCC 
ton are not uncommon in plants using details sent on request. New Yor 
Power-Curve equipment. One man loads ay Nichols / 
and stacks direct from the packer with re acl of ecm as a Nicholso 
no need to lift a single bag. Loads can ndustrial Filter umps Mfg. Co. Norton | 
be palletized or stacked in any pattern, PQWER- va> cae Ng ga settee eee 301, os Norwalk 
also put into warehouse storage. CONVEYOR COMPANY ; ih ale Nati fl sia 
There are Power-Curve installations 2185 SOUTH JASON ST., DENVER 23, COLORADO 
* near you. Let us show you how your Rash a 
plant can benefit from - custom engi- Jacoby-Tarbox Corp. ............. 358 | Olin Ma 
neered Power-Curve loading operation. Jerguson Gage & Valve Co......... 424 (Math 
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Johns-Manville Corp. 





ES) SES Sap aeurneree 174 
ORES 1) ir are 28-29 
DOL) RRB Saree ase eerste 431 
Johnston Pump Co. .............. 304 
Joy Manufacturing Co............. 249 
Justin Enterprises, Inc. ........... 459 
BR cate COs fog 5:5 ais side elects vets ie tie 444 
BD O0:, TA. Weis ccs scccsiceces 115 
MPPAIHOURL, ANC. 5 soc cecsccc csc es 410 
Kennedy Van Saun Mfg. & Engrg. 

pee er eae Dias oa ca elec sveiete siermeie 135 
Knox Porcelain Co. ............... 461 
mepour COMPANY .....cccccccccce 278 
Lawrence Pumps, Inc. ............ 360 
Lapp Insulator Co. (Pulsafeeder).. 319 
imiTorque Corp. ................ 409 
EBPE MSOs, i5.6,0.6.0.<is v.01 a0 0100/0 400-401 
iquidcarbonic Div. 

of General Dynamics ........... 383 
Liquidometer Corp. ............... 365 
fnkenheimer Co. ........cccecese 381 
MIGUEL, TNC. oi.ocsccccscccscesce 457 


Manning, Maxwell & Moore, Inc.. .12-13 


Manton Gaulin Mfg. Co... ..83, 270, 271 
Manzel Division of 
Houdaille Industries ............ 306 
Mason Neilan Div. of 
Worthington Corp. ............ 16-17 
McGraw-Hill Book Co............. 440 
Metal Hydrides, Inc............... 6 
Midwest Piping, Div. of Crane Co... 65 
MtON: ROY COi.c cic. cece ccc ceee 4 
Mine & Smelter Supply Co......... 290 
Mine Safety Appliances Co........ 165 
Mineral Insulated Division of 
General Cable Corp............. 70 
Minneapolis-Honeywell ....... 320, 430 
Minnesota Mining & Mfg. Co...... 462 
Mission Valve & Pump Co......... 347 
Mitts & Merrill, Inc............... 457 
‘Monsanto Chemical Co............ 305 
Morehouse-Cowles, Inc. ........... 97 
Multi-Metal Wire Cloth Co......... 420 
Murray Mfg. Co., D. J............. 348 
Prats Engineering Co.............. 172 
National Carbon Co. Div. of Union 
Carbide Corp. ........sss6. his 
National Drying Machinery Co..... 315 
National Filter Media Corp........ 432 
Neptune Meter Co................05 81 
RELITCO Cormhiccs cmasudincedeen cine’ 146 


New York State Dept. of Commerce 437 
Nichols Engrg. & Research Corp... 426 


Nicholson & Co., W. H............ 391 
Norton Company (Refractories)... 69 
Norwalk Company .......... Paes 288 
Ohio Injector Co. ................. 237 


Olin Mathieson Chemical Co. 
(Mathieson Chemicals) 








THE BIGGER, THE BETTER . . . as shown by the 
equipment above, being readied for shipment. 


“FIBERGLASS 
(s IAN T. . . READY TO GO! 


Reinforced plastic equipment is worthy of intensive study as the modern way to approach a 
wide variety of chemical storing, processing, and conveying problems. When a customer comes 
to JUSTIN, his particular application receives consideration from every angle — DESIGN, 
MATERIAL, WORKMANSHIP — and TOP QUALITY is the result. 
%\ LET US DISCUSS YOUR REINFORCED PLASTIC APPLICATIONS WITH YOU TODAY. 

Write for Bulletin J-1-62 894-5449 © Cincinnati 
JUSTIN (S, JUSTIN ENTERPRISES, INC. 
CUNCINNAT IN 2933 SYMMES ROAD © FAIRFIELD, OHIO 
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ANOTHER ‘‘DAVENPORT”’ 
DRYING-COOLING TEAM 


Rotary Steam Tube Dryer and Rotary Parallel- 
Flow Air Cooler processing soybean flakes in 
large midwestern soybean plant. This team can 
also handle your drying and cooling problems. 


PRESSING — DRYING 
i and 
COOLING Equipment 
Continuous DeWatering 
Presses 
ROTARY DRYERS 


Steam Tube, Hot Air 
and Direct Fire 


Let our engineers consult with you on your 
Pressing, Drying and Cooling problems or send 
for our catalog A. For quick reference consult 
your Chemical Engineering Catalog. 


ORVENTO = 99 poe 


Atmospheric 
DRUM DRYERS 


ROTARY COOLERS 
Water and Air 


A DIVISION OF 
MIDDLE STATES 


CORPORATION Davenport, lowa, U.S.A. 
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COMPLETELY DESCRIBED No; / | 4 
AND ILLUSTRATED IN 


CATALOG 24—WRITE FOR YOUR COPY 





The most comprehensive spray nozzle catalog ever 
printed. Thousands of designs and sizes... un- 
equalled choice of capacities, characteristics “and 
materials. The result of over twenty-five years of 

specialized research, design and manufacturing. 


PRAYING SYSTEMS CO. 


3275 RANDOLPH STREET e BELLWOOD, ILLINOIS 














at a time... 








or one 








BAG CLOSING ~ 
EQUIPMENT 


saves time and money! 


For fast, secure closing of bags in § 

any production application, you can * 

depend on efficient, low cost FISCH- 

BEIN BAG CLOSING EQUIPMENT... 

a complete line ranging from com- See us at the 
pletely portable to fully automatic 


production line machines. Fischbein EXPOSITION 


equipment performs reliably on all 





DAVE FISCHBEIN CO. oce 


2720 30th Avenue S., Minneapolis 6, Minn., USA BOOTH 872 


460 





kinds of textile or paper bags. OF CHEMICAL 
WRITE FOR COMPLETE oy INDUSTRIES 
CATALOG—FILE OF FISCHBEIN = a 
FISCHBEIN BAG CLOSING — finan AY ah | 53 Nov. 27-Dec. 1 
EQUIPMENT aT 
s NEW YORK 
COLISEUM 
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Prices and samples will be sent on request. 


Your Gest Suy ca 
Tower Packings 


Know Your Source 
Buy Direct from the Manufacturer 


® Uniform Quality 
@ Great Mechanical 
Strength 


® Non-porous 
®@ High Chemical 
Purity 
®@ Will not crumble 


Single-Partition 
Ring 


Cross-Partition 


Ring 


Berl 
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KNOX PORCELAIN CORPORATION 


KNOXVILLE I. 


TENNESSEE 














G. W. DAHL + G. W. DAHL + G. W. DAHL «+ G. W. DAHL « G. W. DAHL 


PROPORTIONING 






Most compact electric proportion- 
ing actuator to date! Operates from 
ordinary 115 volt, 50/60 cycle 
supply, on proven “voltage-balance” 
principle. Perfect for 1-inch, or 
smaller, valves at line pressures to 
1000 psi. Proportional positioning 
is uniformly precise whether input 
is a current-regulated or voltage- 
regulated signal. 

It’s really simple. No gear reduc- 
tion. No limit switches. Only one 
moving electrical contact. 

It’s fast. Full stroke in less than 
4 seconds on a 1-inch DAHL valve. 


See it at work in Booth 


G. W. DAHL - G. W. DAHL + G. W. DAHL + G. W. DAHL « G. W. DAHL 


ALL-NEW, 
ALL-ELECTRIC 


- ACTUATOR! 
OOOO 







VALVE 





It’s reliable. Completely solid-state 
circuit. Motor does not run during 
steady-state condition. 


It’s adjustable. Bumpless manual- 
electric override, reversible valve 
action, continuously adjustable zero 
(0-75%) and proportional band 


(100-25%). Fine adjustment for 
input impedance. 
Yes, it’s available in Class I, 


Group D construction for explosive 
atmospheres. Write for details to 
G. W. Dahl Co., 84 Tupelo Street, 
Bristol, Rhode Island. 


1427 at the Chem. Show 


G. Ww. DAHL CoO., INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


THVGO “M ‘*9 + THVG 'M'S + THVG'M'S - IHVGA'M'DS + IHVaA'M ‘SD 


G. W. DAHL + G. W. DAHL « G. W. DAHL + G. W. DAHL + G. W. DAHL 
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-WRAP-ON 
RUST PROTECTION 


for any metal surface ("°'e<t ay meta! 


surface from rust 
caused by fumes, oil, water, caustics, greases and most 
solvents. This tough polyvinylchloride pressure-sensitive 
tape provides positive protection on any clean, dry sur- 
face and conforms to odd or irregular shapes. Easy to 
apply, “SCOTCHRAP” Brand Pipe Protection Tape re- 
quires no special application technique or equipment 
and is always ready for use."‘SCOTCHRAP” is available 
from your 3M supplier, or write: Electrical Products 
Division, 3M Company, 900 Bush Ave., St. Paul 6, Minn. 


HRAP** 1S A REGISTERED TRADEMARK OF 3M , ST. PAUL 6, MINN 





3m MINNESOTA MINING & MANUFACTURING CO. 
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For absolute safety 


INSTRUMENTS SAFETY HEADS 
Featuring 


Quick change disks 
Accuracy e Dependability 


A unique hammer union arrange- 
ment provides a quick, easy 
method of removing and install- 
ing ruptured discs in these highly 
reliable safety heads. Discs are 
made from aluminum or nickel 
for maximum precision and uni- 
formity and are available in 
bursting pressures from 50 to 
2200 PSI. All discs may be coated 
with gold or platinum for highly 
corrosive service. Each disc is 
tested and is guaranteed accurate 
to within 5% of its rated pressure. 





Offered in a wide variety of 
installation connections and in 


114” and 2” sizes. 
ute Write for Bulletin SH-1160 
cen / 


TULSA, OKLA. 


. PrONEERS IN LEVEL MEASUREMENT AND CONTROL INSTRUMENTATION 
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SQUARE D SPIN TOP ENCLOSURE 
NOW MORE VERSATILE THAN EVER! 


soem 
, 1 ot 
DAMAGE-RESISTING Acme threads. If you've TAY aie CONTROL Z| 






struggled with ‘‘banged-up” threads, you'll ap- TRANSFORMER 

preciate this feature. It's always a breeze to put can be mounted in collar. § 

on and take off tanks for installation, inspection No special-length oi 

or maintenance. tanks required. : 

FULL WEATHER PROTECTION. Male threads on 

collar engage female threads on tank— no ex- INCREASED WIRING SPACE « Four 
ternal threads to be damaged. » conduit openings standard, with 

















through-feed conduit entrances for 
horizontal tap-offs optional. 


SELECTOR SWITCH is made in one 
piece, installs simply by threading into 
opening provided in enclosure. One- 
| piece construction permits pre-testing 
‘ before shipment. 
RECESSED 
CONTROL é 
STATIONS Ba 
like the reset button are out of the 
way, have no protrusion to break 
or bend accidentally. 





PNew! | , es 


PUSHBUTTON, Re 
like the selector switch, features one-piece 
construction for easy installation. Heavy- 
duty contacts and rugged mechanism assure 
long life. 


EASY TO INSTALL with slide and hook 
is visible from all angles and provides easy bulb mounting arrangement for interior equip- 
change. Enclosure available with either one or © | i ment—a Square D “exclusive.’’ Takes the 
two factory-mounted lights or can be furnished oe hard work out of the installation job. 
with plugged holes for field installation. Stain- 

pO Spe en inc teal at —~ stRONG AND LIGHTWEIGHT construction. 


less steel thread-in-thread construction gives 
corrosion-resistance and easy servicing. Complete enclosure is cast aluminum. All operating shafts 


are stainless steel, thread-in-thread, for the best in cor- 
rosion resistance. 


Square D is BetfterinSo Many Ways! xm 


oy ~ 


BRILLIANT PILOT LIGHT 








When you buy from Square D, you not only get all the 4 ENCLOSURE SIZES s in T ' 
benefits shown above—you also are buying from the only ACCOMMODATE NEMA quare D Spin 3 — ae = 
manufacturer who builds both the enclosure and the SIZES O THROUGH 5 en ana ih oe, 
starter, giving you unit responsibility. Moreover, Square D NEMA 7 meeneaiaen & - pay NEMA 9 eet ta 
offers better stocks, better on-the-spot service. That’s why locations) for Class !, Group C and D; and Class Il, 
it makes sense to insist on Square D Spin Top enclosures Groups E, F and G service. 


for your hazardous location applications. 


Write for Bulletin 9990. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 





wherever electricity is distributed and controlled 














FLUIDICS'ar WORK 


ee al 


“Off-the-shelf delivery” is what you can get 
for any of these completely assembled lab, 
pilot plant and seciiactionelen Pfaudler® 
Glasteel reactors. All are pre-stocked for a 
quick, ten-day delivery after receipt of your 
order. 

Check your requirements against these 
specifications: 


Pfaudler ‘‘P"’ Series Reactors 

30-gallon (30 p.s.i. internal); 1% h.p. motor, 
agitator speed 50-300 RPM. 

50-gallon (25 p.s.i. internal ); 14% h.p. motor, 
agitator speed 50-200 RPM. 

100-gallon (25 p.s.i. internal); 2 h.p. motor; 
agitator speed 50-180 RPM. 

All are clamped-top type, jacketed, and 
have the following: standard legs, Teflon- 
enveloped er, 3-blade impeller, non- 
metallic seal, 2.5TW variable speed drive. 
Complete specifications in Bulletin 927. 


PFAUDLER 


Specialists in FLUIDICS . 


‘ > 
». 


Pfaudler ‘‘E’’ Series Reactors 
200-gallon, 3TW variable speed drive, 5 h.p. 
motor, agitator speed 50-165 RPM. 
300 gallon, 4TW variable speed drive, 7% 
h.p. motor, agitator speed 32-150 RPM. 
500-gallon, 4TW variable speed drive, 7% 
h.p. motor, agitator speed 32-150 RPM. 
All are clamped-top type, jacketed, and 
have maximum internal pressure of 25 p.s.i., 
code approved for 90 p.s.i. jacket, 3” flanged 
outlet, standard legs, Teflon-enveloped gas- 
kets, 3-blade impeller, rotary seal, upward 
deflecting baffles set low, jacket safety valve. 
Complete specifications in Bulletin 971. 


Pfaudler ‘‘RA’’ Series Reactors 


500-gallon, 4TW drive, 3” rotary seal, 5 h.p. 
motor, 117 RPM. 

750-gallon, 5TW drive, 3%” rotary seal, 7% 
h.p. motor, 90 RPM. 


PERMUTIT Inc. 


.. the science of fluid processes 





1000-gallon, 5TW drive, 10 h.p. motor, lt 
N 


2000-gallon, BH-30 drive, 15 h.p. motor, 

120 RPM. 

All are one-piece, jacketed, and have 
maximum internal pressure of 100 psi, 
Teflon-enveloped gaskets, 3-blade impeller, 
upward deflecting bafle set low. Com 
specifications in Bulletin 988. 


Other standard reactors 
The standard line of Glasteel reactors rangé 
from 1 to 4000 gallons with a choice of 4 
different models. Normal delivery quoted 
except as outlined above. 3 
Write now for the individual bulleti 
listed and/or for a summary “spec. 3 
orice sheet. Address inquiries to our Pfa 
= Division, Dept. CEB-111, Rochester § 
New York. 


* FLUIDICS is the Pfaudler Permutit™ 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 
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